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19-1326.^], L/: Invest. Deruatol. . 1990, P5, 75-95] ©ftfe. 

1 



wo 02/066445 



PCT/JP02/01S75 



a$HTV^'5 [Cell, 1987, 50. 823]„ /^yi^-et^HE R 2 (ErbB2 ^ fc «: Neu ,h 

^ tjBi±l$HTV^-5 [Cay7cer ^e*. , 1991, 4430-4435; Caijcer . 199 
2, 5"^, 3636 — 3641; Cancer Chemother. Pharmacol., 1993, J^, 1—19. ^3. 

10 4:365^*^^XV^;5 \Med. Bull., 1991, 47, B7: Expert. Opin. Invest. D 

rugs, 1994, 3 (6), 577-595; J^gg^jZ 5-20891l]„ *fc^<O^^^Cga#.©^V^Jfe 

995, 912, 895-898; Cancer Res. , 1995, 5S, 3772-3776]o L;fciSoT, 

6-7 3 0 2 5 5-20891 1 -f-^iSt^. B^^-^nf^ 2 9 9 4 1 

6 5-§-^^, 2-5 0 8 6 5 7 ^^JkMh^^/^tit-ftUiane H. Boschelli 

i-J: •? :t3£<Df^:S: Ulrugs of the Future 1999 ^4(6), 515-537: ]TM:^$iL 

EGFS^flc, HER2, E r b B 3 ^ LT E r b B 4 © 4 ^ 

It^^^fc^SSflF^B^^^bil/S C7. Ciin. Oi>co2. 2001 iP (18s), 32s-40s] , 

25 $blwJ!raji$n'5Ci:;65»Je>tUTV^5 ICell 1987 55. 287-292] „ ^LT. % 

Pie«S. |({ijS^»r*5VvTEGF^^f4:i:HER2©*f8m;65fe5i:^m;f:^ 
• {-^j:-5 [Clin. Cancer Res. 1999 5. 4164-4174] « 
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tCifc V>T« E G F ^^i2t: i H E R 2 ©*|S3gll(^i»>igJj^j5fc^1K'l4 i: §l5i LT v^ 5 
t(D^^hh^ U. Steroid Biocbem. 1989 5^, 123-131] „ . ' 
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(1) TI2-i3S:^C (I) 




( I ) 



20 -^ryS, =• h pS. Ci-CgT/V^ar/l^S. Ci-CeT/l^a^VS. - S (O) 

,RV» (^cfi, f «:0'>'2©llicSr^L,.R^3«Ci-'CBr/v^/^SSr35-ro ) > 
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5 e COCH2CO-, Me SCH2CH2CO-, NCCH2CO-, 




15 R^. R3tD^»3 c^-;^;6S, 




R\ R«f4-^:i^^^^^S3iLT. a) ^K^i^^^. b) tKn^i^St>L< 
{± c 1 ~ c s t/i' 3 ^^/'S-ejl^&$^vT^^■c t> J; c 1 6 Tyi'dp^pa^^t)^ 

i\ c) R"'i:R»i6S-^lC/j:o-CC=0$r*fc>i-;6^ Xttd) R" i R«*5-j^(;i 

20 fjtorn^M^i,, -0-, -S-. -NR^° (^tp^ R'^nTkmm'j-xnc 
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Ci~C5r/W*/'r;i-;^^v'S, -N(Ri«)- (CO) u --(CR^'R^^) V 
-(CO)j-R^« {^^^ R'^n. a)7KmM^, Xfib) v'T./StL<f4C, 

i^T/^, T^yS, Ci~Cgr/V3=^i^S, ^^l^^i^ /S; 4-Cl~C67'/^ 
(CH2)q 

- (^4»x R'^^tta) tKI^I^^, b) C,~CsT>'l'=¥/W;^/l'3j^^/VS, c) c, 

t Kp=¥i/S'bL< ^4C,~CsTy^=^^v^SX-g^^HT.v^TfcJ:V^Cl-, 

(CH2)r 
•-N^ (CH2)k— W 
(CH2)t 

r *5j;t;ft fl-etl-ena^iLT l-SOSIgC^^L, kliOXfilS:^ 
:ar/Wf-<^i?>-- 1 f /VX«CONR''^R^^ (^cfi, R ' ^ r±;?:tv^tt 
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(2) TIB-|5S:^ (I) 



5 




( I ) 



R^^^Ci-CsT/l/dr^l/SSr^-f-) s -NR^* R»« i^'^s R'' *3<): 
R*, R^©v^■f^^i»-;^{i, 

R^^SO^NH- (^C^', R''^i^/^3^^y yS-Cg^^HTV^T-biV^Ci-Cs 

15 tuTi^Tt> J:V^C,'-C5T>'V=^r7VSSr^i-) . Ci'-GsT>'l'a=^v'S. Me CO 
CH2CO-, MeSCHjCHjCO-, NCCH2CO-', 




i^^. XH-C(0)-XttSOj-«:^L, R\ R":^it5R«l*^ix^tv3jfeS: 

o 

HN— • 
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XH=CH — • 

R^\ R^='Jl^rix^Ml&3i:L-CzK^J[S^^X«Ci'-CsT/i^=¥/V^I:«U, Yf^. 

S,-N(R^'')-(CO)u-(CR»'R^») v-(CO) 3 - R^^ (;^.^,R^««. 
tK^M^s X«">ry®tjb< ^iC,~Csr/^3^->'S•C®m*i^TV^-ct>^v^ 
10 Ci-CsT^ix^^i-S^^U. R'\ R^«f*^ti/^n3!ft3iL-r. ^K^i^^XfiCi 

R^'fi, zKmll^^^ t Kn^i^S, Vr/S. T^yS, Ci-CsT/l'=i:^r 

i^S, ^/v^y/»> 4-Ci-C5r/V'=¥/vt;'<7 v'^'- 1 -^/^Xtti^ (Cj 

15 2 - 5 K)g|^^^i-o } ^ 
(CH2)p 

K> 

(CH2)q 

fi;v^^=^;V^XVi NR^° R2°«7K^J^^> C ^-C gT^/WTfiz^/vS. C 

iCH2)r 
•-N^ \-(CH2)k-W 
(CH2)t 
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I 



(3) TSS-ifeS: (I) 




(I ) 



i^ryS. =■ hnS. Ci-Csr/v^/^*, Ci~Csr/i^=3=¥'>S, -s(o) 

, R^' (^tf. f »iO~2©SiS[S:^U, R^^ttCi-Cgry'V^/vSSr^f o ) x 
-NR^" R'^ (^t, R'''*5j:U«R^Ml^tV^tl3AAZ:.bT7Kl^il^> Ci~C 




(^tfr, Xtt-C(0)-X«~S02-«r^L, R\ R ''JS J:UtR'»fi^i^^i^a 
'^C^TJV:icJ^\^-<yi^y- 1 --f >'l-^ L< Itv? (Ci-CsT/l/^/i-) T ^ 
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{^«|». R^ R'fi^tu-ettiSlitLT. Tl^mm^. t K^3eVS^>U<^4C,'> 



©SlJcSrIgU R^^H€H^H?4S:bT;!kmi)^^3i«Ci'-C5T/v^yv. 

15 :^dE.«>g, -N(R^^)-(CO)u-(CR^'R^«) v-(CO) j -R'M^4^.' 

v^Tt)SV^Cl~C5Z/^^/^SSr^L, R'^ R'»li■?:i^^Haa:tT. tK^ 
j!li^X«C,-CsT;w:¥;vSiSrgb, u is iO? j « □ X« i vfii~5 

20 CsT/l'a^v'S. */V*:y /S, 4 - C ^ - C gT /W=ar/V f-^^ i^i^- 1 —< >'^. 

Xn-J (C,~C5T/'l'=t/>^) r^ySSr^l". } . 
(CH2)P 



5 R^iA\ 
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(^Ej'. p 43 i 1/ q tt-en^etutiSSC LT 2 t L < 3 ©Slgc*^ Z fi - O - , 
-S(0),- (^cf", g « 0 ~ 2 ©giSc^^-f „ ) . :!{?/l'7K=vl'SXfi-NR2'' 

^^(CH2)k— W 
(CH2)t 

■e^*Ji,5BtflE (1) ^fctt (2) J^lS^©:aF-^>/y ^.f|#^|:t>b< tt^©^^ 

(4) TIB^ (la) . 

-C^^n^Suia (1) 30-^ (3) <^V>-rtU*-l (C|B^£7){b-g-#lt)L< tt^O^^ 

(5) li#6<j{::f|=^^F*i5ig:as. h v'/i^g|©^-e$>5Bei5 (4) fE^<Ofb^#>„ 

(6) TIES; (la) 



la 
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(7) *&5|5X«|0i»f^-?^'-.V 1^:33 V>r TIE tr^-r#tS6<J!ailXt'-i5' (2fl) <ob 
.*>©i.^-ftL*»l , v^■f^^^»2. vv-fH*>3, v^-fti/;5i^4, v^•fi^J5»5, v^■f^^;^» 
6, Xfi, -f^Xtoyd-i^ na^^^mL (6) lam^SJAo 

i|#m6«)f-:J' (2 0, ±0. 2° ) 

3. 3° ,6.6°. 7. 5" ,9.4", 1 3. 9° , 1 7. 4° , 
1 9. 1° 

(8) 2imm-^ii^im. (4) ^%<o\^^mo 

(9) TIB^C: (la) 



(10) «&*X*ll2lJff/>'^'-i^fcj3VNTTfa{C^-r«|^p^6<jKll5lf-^ (2 6) © 
7^ou'»-ftL*-l, v^•f^^i>*2, v^-ftbj5^3, v^■fn**4, v^-f^d^S, v^i*^^ 

i^mb\^~-i7 (20, ±0.2°). 

7. 1° , 10. 6° , 11. 9" , 12. 2" , 13. 8" , 17. 3° , 
18.4°.. 

(11) ttris (1) A^e, (10) (o\i^-f\\,ii^\\z.wm.(o\\^^m'BLXi^^mz.mm- 

(12) bSE (1) t^h (10) ©v^-fi^;5='ltc^^©^b'B•|feS^^r^Afe^)•t-r'5 

p'7^-Y:/=¥-^-if-e^?5MlB (1 2) iB^^na^^j, 
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(1 2) ^fctt (1 3) {ciEi^toiam 

(15) ^IB (1) ft^h (10) <Di^-rizt-HZsd.m(Oit^!\fy't^^^^ti-^ 

10 gl 2 I*. <b-g-2fe la-2TsOH AM^^flcOX RD/n*:J' -i^^r^-f. . 

^^yi'S, n-yntVvS, iso-T'PtVvS, n-^g^/PS, i 
so-y^yvg, sec-:/^yuS, tert-y^^yWS, n -^V^/Vg, ^ ^/'i' 

yUTi^^i^m. iso-yP7K^->S, n-^h^-yS, iso->^.hdri/S, sec-:?' 

d5#(f Cj-CsT/W^^AS^ LTft. erryvg^ 1 -T'P-S^/l'S. 2- 

h LTI±. ^^^/v^, 1 - yp fc--yuS, 1 -lf^=-)V^^ 1 — O-^-zuS 
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-owtm. m^mm.. ^s«gfe^, y^/\^Wi'^. ^^':^;^;vjis>'Bi' 

:*:^P^ <^l&H l-^^ ^ n ^„ 
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m^^^^n^t-^mn. mx.t£lk(0 Xofi/l—hrMmi^^^ {scheme 1) , 



5 




(Scheme 1) 



it-^i^ (D ^«!I;t«7^ h7b Kn7 7>' (^T. THF tn-f, ) . v^a:^^ 

M S O t IB-To ) > T-fe h :^ Ml yv^t^^T'a b y^tW&m!^^. i- 9 J -/V, t 
1 O^SOM? Jif^/vr^:/. i^3:5"/vr ^ \^V i^>. 4-..(N, N-i^pt 

o'C~+200t:T'5^f^~4 8MSJ^$-*S:6'i^, ifclij^iES-r^;^/^*:^!^, 
^^^^'t^m^RJ^^i^^^i\^^^ (I) SrMatrsc: t^sT't^o ^fc2-/^ 
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Pfl - 4 8 ^FhT $ ^ 5 S t ^ li^RI ;t rf LiAlH,, . NaBH,, NaAlH, (OCHjCH, 

oMe) ^^(o^m^Kc^^. NaH m (o^m^iifMKcm J; 6 mtism^ x o t Kit ux 

IS ±ia-iK^C (I').. (I") :i3iT/ (I) (Dfb-g-i^tt. ^fc, 2k<^J:p/<e:^& 

(Scheme 2) 

20 r::^^ (OT f )^05l^illiSS^^L,,p'*5J;t;5Q^;t:¥.:^yy ^'^©e-ffiiiAcny- 
iiii-^^-e-r'S ; MftTK^Mf-. Li.MgBr, SnRs, B (OR) ^'.M'liL 

i. MgBr, SnRgx AlRj, B (OR) ZrCpjCl (^4^, Rfi;?k 
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hy'J'A, ^^7K^*y^7A, 7s/{b-lri/!>A^©^:^^i^, 0.001-0. 5 ^fi 
<^>Pd (PPhj) Pd(0Ac)2, PdClj (PPh,). j^<?>/N'7v^^?A^^*:, 0.001~0.5^fi 

10 8^iKIRf&$-^6;ifci3iJ:!9fl:-a'i^ (!') , d") (i) SrisiJg-r'S:: 

X/l-^^it. -<y-^y. hyW3;>'^©^^b7Kl^^^M*T^fJ;t«s ZTTf^')^^ 
TUM-etST-fe^^y F(ni) cm = U. MgX (Xli/NP^Vi^,^S:^-r)]SrffiV^ 
r;V=>=^rv'*;!J'^{t2-g'«^i:f^ffl$^T!^MT-t'5 (H) [M=SnR3, ZnCl, B(OR' )j] . 
/BV^S^lirt^^Sc 4fc(in' )(M' =B r. :i(0(m')(M' = Br, 

20 m<D^it7kmm^m. DMF. DMSO, T-feh=M)/l'^©^7'P hVttMtt 

^©iltlitX. 0.001~0.5^ft©Pd (PPh,) „ Pd(OAc),, PdClj (PPhj) jfc5V> 
25 fiPd/C^(Z)^>7v^!^ A^^(^^?£T. 0. 5— 5 #g®-s^f-p{^/Pvf5^y, f;^ 
(t"-:^a7-h) -:??J?7ySr*^$^5c:.i:lcJ;oT'b±IS-^S; (I') , (I 
") *fctt (I) -C^^tbS^b'&l^SrM-CtSo *fc(in') (M' =Br. D ^fiJIJ 
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' = Li)iU/ci^. 0. 001~0. 5 ^fi© Pd (PPhj) Pd(0Ac)2, PdCl, (PPh,) ^^(D ' 

5. {fc-a-ife (II') (P' =m^) (K') (p' = m,)^<^um:&mn. ± . 

i&Ufc^k-&!fe (I") *^P> (T) -•©5t7c::^i£^fflV>5^^;J5T#. (2') (P 

' =NH,)d^p3 (n') (p' n;^^V'*tyT5 t^^v^uts. K^^r? KS^^-T) 
-•<^ie^:3^i£i*. ±.^vtcit^m n') a^h (i) '^©fil<g's:)^;«:^v\^):ii: 

tih^l^mh^\'^m\:,^!^(M')t<D^lt-Cmy^-C^^ (Schema 2) „ 

<t^mt^ ±fB-^^ (I') ^tcti(i")-^m^fi^it^^(o^-hR^t^ 
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m&<0 LiAlH^, (i-Bu),AlH, >'^ffiV^^, t Kn ^ ^/HbSJtSs jSgV^T^DTk 

fb-a^t? (n' ) li^sixiff, Mj^^i-6T±9-uyit^(^ (Di) (m=h) ^th 

b < tiil^lS^-e-30'C~ + 150'C®ffi^-C;«fi|xLff LiAlH,. (i~Bu)3AlH. RjSnH. 
CpjZr(H)Cl,CpJiCl,-RMgX (Cp (i'^^' n i^ai^/U^^R f^^g^T-^Ui^yu^^ 

(Scheme 3) 




it-k^ (M) (M=H) \tm?i\i. Scheme 3 {Zl^-f .t 5 Jfc 5o 



27 



wo 02/066445 



PCT/JP02/01575 



tO) \p (O) CC\ stn-zf'^^l^V^^ J^-^O^mV ^9 Mt-^f^^- I 0 
(Scheme 4) 



R^ . rA» 



10 B r *ActtC e C 1 a^O^Mm-^- O) «:^L, R^M:i7K^lg^. Cj-CgT 

,(CH2)P 



V(CH2)k— W 

^iC^k-a-^tfe (Iff) (ni=0. M=H. YjmKl^^Lfcii!!). <aLy=H 
-CfeSm-g-^^O <Dm^(Om^ (Scheme 4) iLfi. ^/SCi" 5 ^ h V* fc^T/W 
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^!|^^(D3:^;zyHk^J;Sr TH F . v^ai^yl^oi-r /K h/V^ >^^(DM^ ^i^i^'P. 
- 1 0 0't~+ 1 0 0'CTT'5^>P^~4 S^Fpm^&^-a-Sw irtcicfc fT/^s-zi' 
«c (M) (m=0. M=H, Y = OH) iS:$!i5t-C# 6„ T/^^i -yV(!|tSril7K@^fi&^ 

R}!&^-ti:Lt\^i:V)Ti^Mti^h\^<ti=^-T^^^Hf^ (III) (m = .0. M=H^ . 
10 Y = Ci~C5T/V3^->£. ifcttCi-CsT/V^y'f/vS) Sr$!i3§-C#5„ . 

15 0 0 1-0. 5#4©jg^/j;yW^g6, '^;trfs c (OT f ) 3. B F3 • OE f 

20 rv'/Wb^?^^M;tfi. THE, i^^PP^^^'V, h^Vro, T-feh^hy>'V^. 

<ojg^/j:^^iEt|j^ 0. ooi^a-0. 5iift<^c u c 1 . c u I &5v^^^^l& 

^J5&$*5;i^j::i !5) (in) (in= 0, M=H. Y=NR"R" (^(f . nr", 
R^fmi-^^L-fcii*?) ISrSStiti-'SwfcAS-C^S, :i<Z);fr^Tf4it-C^ 5 (IE) 
25 {ni=0, M=H, Y = NHR^'' i^^. R ^'im^-^^ LfcM •? ) } {C^fL. 

THF, xyi'^^^. h^'i^^y, '^:7'^>t§f.©^'fk:7k 

M^^Mi. DMF. ■v^;;<^;w;^/W*'¥v' H, T-fe b y >'V^ro^3^n h vtt^ 
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sfeii7K#» sr - 20^: ~ +200^:^ 5 ij^rfl 4 8 i^rasiss ^ 5 s fc it mi- 

S^-g-S/SJcJ: t) (n) {m=0, M=H, Y = N (R") - (CO) (CR^^ 

R»') V- (CO) j-R^M^I', R^-R", ji3J;0v«|!E{;:^aLfcii 

??) } 5- t:iST?t5o 

Yfc-^-fe (HI) (m=l~3, M = H, Y = -NR"R'' ; R='\ R^llltfC^^ 
faLY = H-Cfe5^-a-^|^<) O^atW^^ttm-r-Sfb-a-'feCn)© 

DMF^©3i^/jr^j^t^ m-fS 0. 5-100 ^g(^T^>'^|^m;!7y i^A, 

t: -2 cc-^+i 5 o.x:x'5j^m'-7 2msR!;&;^^^:itiz.x^ m) ■ {m 

= 1-3. M=H. Y = NR"R" {^^^ NR''?, R"«|!EIC^||Ufcia 9 ) } 

*i5[3t1-5:iid5-ct5„ i©;^«fe-eSSig-et6 (in) {m=i-3. 

M=H. Y=NHR^« {^nf,, R"imtC^^Ufc5iVj) } fC^L. ±|S (JH) 
{m=0, M=H, Y = NHR" ^ R^MlfEtC^^Lfcil^) } 

^v^-5©i^(g^/j:^g'a•S^&^^:j; 9. it^m (m) {m=i~3, M=H, Y = N- 

(R") - (CO) (CR"R") V- (CO) i-R" (^cfi, R»«-R^\ j 
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^A-A^*?> -©{dot img*>f>5 g(^$sffl7?. -B-mp^^WLm0Bon 

31 



wo 02/066445 



PCT/JP02/01575 



$5J:t)<=?'^^ft. ^y -feci— yK -7" l>7 t Ko7yV7 y /vr/V3— /P, xKy^i^v 

mnu mmM<r>i:,ofmmn. -^^n. mm^. ^mn. ^mn^^M\^x\^x ■ 

jKy;a-=aE-->:tf^i^yy/H:*f-/vfeilJ5>';Hf^'V3:;^f^;K WM^'iStt . 
■§-i3j;t;5|l^ 3095355 -^^S-^4i^i;isE®$JxTV^S„ 

25 ^j. uTf*. m^^. ^iiimmm7^ii^xf^m^m.ii^i)^^-^f\^^o ^tk 

^^y ='-/K :ry— a^^r/^yl,^ 3j?y y^v^- 80 *§J;&5i!>S„ -©i p 
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mm, ^fci^B^M^rUx mmnk ^^n. m7L\ty^ h- 

1) s:j5SJ!fefmiiffi?a.s, -rtihipi 8-2 sr-e. ^?sf4;<f;^. TctK.r£m. 

15 ^#ffl^TT-^T-pfc : 

(NMR) ife (3 0 0MHzXft2 7 OMHz, m^S^^i>^^inflt£ Z 0 

25 /£V>PS»3a-:^/f^/^^/l^;J^=^v'K (DMSO-de. DMS O- d g) 
a^rno/i^/VA (CDCI3. CDCI3) ^TSfl^L, fki^iy^ hfitfiT^ 

(TMS) ^S2»t-r6x/l'^'^g (5ppm) X'^^tL. ^f--^ ^M&tiTmz. 
^^oT^$^^6 : s. -fijH ; d, nUiSI ; t. BMB ; q. BMB ; m, ^fii^ 
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br, T'P-Kf-rJ' 

Ms > ^ >;^;l/;J^— /WS; Tf h }) ■7/i^:tti ;t ^ >':^7lszz/uM: B 

DC 1 - [3 - (v^a^f^/v-r ^ y ) y p tvw] - 3 - x mgg^ 

5 6) «^^X«llEli^A^'-y«£iT©^#T?S!l^Lfc, 
Diffractoneter: PHILIPS PW1700 
Target: Cu , 
Motiochro. '■ Graphite 
Tube Voltage: 40kV 
10 Tube Current: 30idA 

Divergence Slit: 1° 
Receiving Slit:. 0.2 mm 
Scatter Slit: 1° 
Range: 3-40° 2 0 

15 

<-^^^J 1 1-(1, l-'y;^ ^7W2-:/P l:*-;i/)-4-p( '^/i^^'<<v i^y (4a) > 
^Wt 1. l-:>?f ^;v-2-7'p t°=.yw 3u:^Tj\^ (.2~:^^ji^-'i- zf^y -2- y( 
Ji^ Tirx—h) (51. 5 g. 408. 2 minol) , IS-ftllK (I) (2.02 g, 20.4 mmol), K 
))3i^j\^rXy (56.6 mL, 408.2 nunol) ^iiXf^l-:^f'JV\f^y -Jy (54. 3 mL, 
20 489.9 mmol) © THF (480 mL) ^g^gtSrMT 2 I^^SfS $-^fc„ Sff^^^^^S^l-x 
a^tit tert-T'^/VTf f^^l'^— X/V (200 mL) ^M-^L. ^tj5fe#»^i^:^@6-Cttttl U 
. ft, ^^m^^'^Tmn^^iH^h. 7KJi;&*>^S14S:^-r^-C6N7k®5<k-:?- h V 
i^^WL^lBTL. -:^^PP;^^'i^ (500 bL x l, ISO mL x 3) TffilUbfCo ifttti^^ 

25 |©-fe@fls:;|r#|^(;i J: !?Jffij|!l (60TC/5~6 Torr) L.WMit^^^^^.^^^t \.X'^ . 
tL (49.07 g, 72%) o 
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4a: 'H NMR (CDCI3) 6 ppm: 1.40 (s, 6H). 2.28 (s, IH), 2.^8 (s, 3H), 2.4 
9 (br s, 4H), 2.69 (br s, 4H). 

5 <^0.M2 ^ ^-(3 - iJ^ u u - 4 - 7>'V.;^n7 3:r:/k) - 7 - [3 - j^g^^P - 3 - 

(4 - p< - 1 - }^^7i^=-M - 1 - :7'f=-=^/v]-4. ^-^i--/ y y-Jr 5 v (2a) 
> 

1) m.<t'^:i-^/l^ (200 mL) tJ: 7-:ir □ u-S-=. h P - 3tf - V V-4-;*-:^ 

i: 7-^PP-8-:= hn -3tf - dp-^yy >'-4-^:^Ojl'g-!fe (#& 3:l, 52.0 g: 
10 Leonard ib . J. Qr^. Chem. 1975.40, 356-363 HllBiJ) joiXJ^DMF (O. 7 mL) 

^;!?Px.4#»^il^j^L;t„ SJ5&?^iS:igJ^I£@L h/J^^v (iSOmU ^Mx.^ 

(280 mD^r^Hx:. ^fa-C^#bfc, 3:(0®?Sf^tc 3-^ n n-4-7yV;rpT= y 
(36.9 g, 263.6 mmol) ©-T y T'o^-^y-zV^fB? (760 mL) Vf^o $b 

15 (^-:;'i5' a a> V (300 mL) ^JPx. 20*01? 20 b^Co7k^^T'^=¥1^ (600 

mL) SrADxL. 2O'CT'0l#Srig!tt]rc„ ttll^j^SrMSiL. -^^ihv- (200n.Lx2) -C 
gfcl^L, gciET^iSbfCo ^^^-/v (1 L)-7K (l20mL) \CM 

X., Tki^T^^^ U>ted5 b f y o^^^'VT $ (30 mL) ^SrJo^fco ^iS-T? 1 
f^^, it^#)Sril®lb. ;?K (700 mL X 2) -ei5feitLfc, ®3|tSili|^ (65 g) 
20 ir h=:>y (1.2 L) -T?*Pf?!i^V?^L. iSSl-rSi: @6«J«KJ-e&?» (7- ^ n P 
- 6 - = h P - 4 - ^-^y y =/V) - (3 - ^ P P - 4 - 7/V:^P7 3t — yl.) T 5 
> (54.6 g. 67%) Sr#fc. 
2) (7- ^ PP - 6- = hP -4- ^-f y y-^/i') - (3 - :^ P P -4 - 7>'^:<^p 
TS.:^ (14. 2 g, 40. Immol)^ 1-(1, 1-v^^ f^>'W-2-7'P >'V)-4- 
25 ^TJ^\f^^i^> (4a) (10.0 g, 60.1 mmol), 3^^tm (D (380 mg) , fei 
XJ^T hy^^iVV 7^=-^^^:^7^ y)^^y''^'>'l>> (1.39 g) ODMF^jS (70inL) 
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fcSO'C-Cll^^ 15^^-^aii:^^x VV^i^^^T^y (1. ; 39 mL, 100.0 mnol) Sr 

<^ilPx.^Ce (200 mL X 2) "Ctttt), ^g^gLfCc ^^«r 

y ;!& ^-i^^a^h o u - ^ / —/I' ; - :A ^ y — 

-'W IJ:#L. B6<I^-r5= hofijE (3 - a p - 4 - .7y^/^P 7 a^ri/W) - {7- [3 
- / ^/U - 3 - (4 - ^ ^/V - 1 - M'^y i^-yW) - 1 - y^nyv] - 6 - = h n - 4 - 
rS.l^ (3a) (7.25 g, 37%) ^^tZo 




XX' 



a 



N 

3a 

3a: 'H NMR (CDClj) 5 ppra: LS4 (s, 6H), 2.28 (s, 3H), 2.53 (s. 4H), 2.82 
10- (s, 4H), 7.21 (t. J = 8. 7 Hz, IH). 7.59 (o, IH), 7.99 (m, IH), 8.08 (s. 
IH). 8.80 (s. IH). 8.81 (s. IH). 

= hp{!t:3a (3.69 g, 7.64 minol). (5 mL) *5 J; (1.71 g. 30. 

6 nunol)©3;^'/-/V (100 mL)-7lC (BO ml) M^m^ 20 ^mmm^'^tz. 

15 T, KJt^mz m^mi- h y ^^j^T^^moo mD^m^. ^wq i mmmnvtco 

hT-j®iiLyt„ BW^^^^ y—/^ (150 mL x 3)T?5fe#b. ^tM^S^ 

Lfco5*>7k (100 jnL)^*p;t*ffm'fe*iS5tu. ^^'fe«r7K-ci5fet^ tfco mzm 

i^ir^t.n^iiirZT%yiifi,N ^na -4- 7/w;a-n 7ax=/V) - .7 - [3 

- ^ ^^-/V - 3 - (4 - ^/l^ - 1 - i^:=;/V) - 1 - y5^=;W]-4, 6-^^-^^ V 

20 T^^' (2a) (3.02 g. 87%) ^^t^tp 




2a 

2a: 'H NMR (CDCI3) 6 ppm: 1.55 (s, 6H), 2.30 (s, 3H). 2.53 (br s, 4H), 2. 
80 (br s, 4H), 4.53 (br s, 2H), 6.93 (s, IH), 7. U (s, IH), 7.17 ( t, J 
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= 8.8 Hz. IH). 7.53 (m, IH), 7.88 (s. IH), 7.93 (dd, J = 2.5. 6.5 Hz, 1 



H) , 8.58 (s. IH). 

K'^^m^ (7 - T^P^ - 6- :::: b o - 4- ^-fy y rrA) - (3 - ^ P D - 4 - 

I) 2,5~i^yu^-l-:=^hu^>'^y (4. 32 g, 15. 4 mmol) (D TUFmi^ (250 
mL) Sr-lOS'ClCj^aJU. 0.88 M ©7 3:-/l'j; ^l>A/THF^fS^ (19.8 mL, 17. 

4 mmol) i£r«$o< OjSTLfc, 30^^. DMF (S. 4 mL,, 69.6 mol) trJiSTU 
< 5 t-20'C^-v^&\^itoSiJStMz.^mwtJk^m (100 mL) ^:«iP;t«liS&m. 
10 ^m^^^mm^TJ^ "(80 mL X 2) TjimLfco ^Igl^Srlfcj^, 

^£7>@{4: (5.66 g) 5rr-fef> (50 mL) Id^ftlUfCo >K<^T. nO^tSt^ Jones 
(20 mL) Srt^o< !3iP;t. M*r'#ii.bfco S/MS:iEt--l' yT'p/'^y wViSr 
M^tz^. m^l^fc, 2m o 1 /L^iKk-^- h y e^AzK^TK (100 mL) ^r^wiita 

15 Jt^L4-7'P^-2-^ hP^SS^SS (1.95 g, 52%) *#fc. 



IH), 14. 1 (br s. IH). 

20 2) 4-y P *-2-- > P^S#K (1. 80 g. 7. 83 mmol) iZ 0. 88 N *^ffcf - 1- V 
i^;ic^?$ (10 mL), Bm^bm (133 mg), -< yfn tVl'T/l' = -/U (0.7 mL) Sr^d 
^, 75'Clw;!jqf|ftUfCo zn^^Si?tiU^j;;i5f,^ t K^i^v (i. i mL) ^Srv^o,< t) ^ 

Aflx.. 75*t:T2i^ras:fS^^tfc„ sir^iKSriftiaL. ^ttiuifc© 

i4fSr7K-Ci5fe^f -5 <!: 4-:/p^r V (1.73 g. 96?S) j)2#P>tLfc„ 




.'H NMR (DMSO-de) 5 ppm: 7.80 (br s. IH), 7.98 (bir s, IH). 8.25 (br s. 
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'H NMR (DMSO-de) fippm: 6.62 (dd, J = 1. 5, 8.5 Hz. IH). 6.95 (d. J = 1. 
5 Hz, IH). 7.56 (d. J = 8.5 Hz, IH). 

3) 4-:/D^T>' h^rxyp^ (1.63 g. 7. 55mmol) iZ^Wt^ AT ^ 'J > (l. 
96 g, 18.9 BiDol) iSXU2-;A Y J -jiV (25 vL) ^;&fl^, 7 ^r^AjJ^ag 

MLfc. g^g&Tj^/i^AT'? 5^:^ (1.45 g) *;!iDx. 6 t^raisaitLfc. ^T^-^ 

^ttk^^k (30 mL) ^n^, L«t><^#m, ^L^rn^m.'^. ^m-^h^^h 

T^l-Zfu^ -3/f-^i-l/V> (1.67g. 9854) >^#fcc 
o 




'H NMR (DMSO-de) 5 ppu: 7.69 (dd, J = 1.9, 8.4 Hz. IH), 7.89 (d. J = 1. 9 
Hz. IH), 8.04 (d. J = 8.4 Hz. IH), 8.14 (br s. IH). 

^m.m (3 mL) k^&mmwt (3 np (om^mm^^ 7-^ a ^ - W - ^-T-/ 

V > - (1. 67 g, 7.42 mriol) SrJ&PA, mmMM 9510 '-lOOX:-^ 1 ^M»P 

mLito Rn^m^Tif. (50 mL) ^^t^i^mwLLft. Tkr-m^i^tcm. m 

-:/ V2 ^-8-=z h o - 3H - e^-i-y y ^^~A-^:^<om 5. 6 : i (om^m (1. 3 g, 6 
5%)^#fCo 
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'H NMR. (DMSO-dj) 6 ppm: 8.15 (s, IH), 8.27 (s. IH). 8.61 (s. IH). 

^LOm-^m (1.26g) ^'^mm2-l)tm^(0:f7^-X^i7--:/n^-e-siYu 
5 -4- ^f-v'j; - (3 - i7 n D - 4 - 7 3;=./l') T%y (1.38 g, 7 

. 4%)jr3^^L^„ 




(7- :/a^ - 6- = hn -4- ar-^l/y=/W - (3- ^^Pn -4- = 
10 /W) T $ :^ 

'H NMR (DMSO-d,) 5 ppm: 7. 46 (t. J= 9.2 Hz, IH), 7.77 (m, IH). 8.13 (m, 
IH), 8.25 (s, IB). 8.73 (s. IH). 9.33 (s, IH). 10.37 (bx s, IH). 

<'^J5fe^4 (7-:^P^-6- = Kp -4- ^^J-i/y^/k) - (3-^pp.-4 
15 - yjUT^uy :t^=./1.) T?,>Mm^> 

1)2. S-i^yP^^ h P-<i^-lf V (80g, 285 mmol) <^DMF (500 mL) mm^: 
v-T l^^tm ( I ) (38g, 427 nunol) irMx. lOOtJT 1. 5 ^mUWLtCo R^^Wi^ 
^Uh Ltc^, (750 mD-Tk (1250 mL) ^M^tCo llk^^X'±7'< h (5 

0 g) t:M^+^izmwvrc'^. ^mm^m^i^tco ^^^^j-sau mmmt^ 

20. (500 mL), I^TV^^^TtK (250 J.L x 2) , (250 mL), tafp:g:m7k (500 mL) 

-7'a^=hp-i^^-^>'^i^^ti-5iife@^ig5 (61.4 g) irn^^^i.ti^mm. 

(270 mL) izmmi^. Sfefb&^~7k^«^ (330 mg. 1.35 mmol) .SriP;t. S 
l^^^f^^7i<,mu^vti^s *^#fflmT4i.5i^ffiM#L3t. ^^#;*ii.^L, 
25 mm^mm^^'^/y (200 mL)^>cvN-C3^^'y-/w (100 mD-cgfcjtbfc, 
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.Lt:.m.^^!^^m\^i-:^^'^Tyh9=-A^T^V (40g, 186 mmol. 65%) ^ 



2— >T y-5-7'n^n 1> P^>-^y 

'H NMR (DMSO-dj) 6 ppm: 8.10 (d, J = 8. 3 Hz. IH). 8.21 (dd, J = 1. 8, 8.3 
Hz, IH), 8.57 (d. J = 1.8 Hz, IH) 



'H NMR (DMSO-dg) 5 ppm." 6.61 (dd, J = 1. 8, 8. 4 Hz, IH), 6.81 (br s, 2H), 
6.89 (d. J =1,8 Hz), 7. 17 (br s, IH), 7.46 (d, J = 8.4 Hz. IH). 7.79 
(br s. IH). 



2) 1) T^^ti 4.-^X1 Yy=^/l^T K K (40 g, 186 mmol) 

(400 mL) immLtCo ^il(C7k?^Tm#L/j:>6Sf,^ h y Apt S :3r-> F (54. 

2 g, 93 mmol) ^M^. .^^^^-cmWt:^^/^ (60.1 nL. 744 mmol) *f&Tb^ 1.5 

20 mD^M^fCo gtffTig^L^ P>{cj!K (200 jdL)^J!)Px.. l^tt}i^ilrmL.fc„ Ifej^ 
{ZXV) l-Zfa^ -VJ- (35 g, 156 mmol, 849i)$:#fco 




Br 




CONH2 
NH2 



15 
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'H NMR (DMSO-d^) 5 ppm: 7.68 (dd, J = 1.7. 8.5 Hz, IH), 7.88 (d, J = 1.7 
Hz, IH), 8.03 (d, J = 8. 5 Hz, IH)," 8. 14 (s, IH). 

3) 2) -^^^tc 7-ya^ - W - ^i-/]} >-4-:i-> (35 g, 156 jnmol) ^fiitSfe 

5 (56 mL) izmmv'9o'C(Dmm±-^tmunhtL„ :itiKRF^^mm.mx:&.Tk^ 

i^xMmmwi^fca Rt^^m^^uthtcm. ^xtk (lb d izhi-f. mmi^tcmi^ 

SriSSlL. ;!K (500 mL)-CJ5fe#Ufco ^iSiKX 9 7-^0^-6-^1 h p - 3tf - ^-TV 
y :^-4-:r:^t 7-:/p^-8-=: hn - 3ff- ^^-f :^r4-:i-x«??S-a'#J (i^3:i, 

10 37 g) ^ntio 

^tii^mt^:^^/^ (205 inL):fciU5DMF (2. 5 mL) $rj!)D^ 2 ^P^SpI^jISS U 
fco ^J^^?S^^MjET^«®^@Lfco rtt^Ci?^ pa?< jS'^ (370 mL) ^iP^^lg. 
l!:-Citj«^U;fe*Sfe 3t^ PP-4-7/W;d-pr=y (21.9 g, 151 mmol) (D^ 

p^vww (1.1 L) mm^mT\.^^K4wmmw\^it,RPt>m\z.-^^^> d. 

15 1 L) ^;i!jqx.it^2feiSr^it^Lfc. i^iSllciiO (7 - - 6 - = b n - 4 - 

y:?/W - (3- cJ'PP -4- 7/U^D7 3;~/V) T 5 V^t^lS (42. 7 g, 98. 4 a 
mol. 72%) %:mt. 




■ (7 - -^n^ - 6- =.hP-4 - ^ir-J)i =.jVr) ' (3 - ^ P P - 4 r ^/^r^-p 7 
20 /V) T ^ VW^"^ 

'H NMR (DMSO-dg) 6 ppm: 7.52 (t, J = 9. 0 Hz. IH), 7.81 (ra, IH), 8.15 (m. 
IH). 8,33 (s, IH), 8.86 (s, IH). 9.54 (s, IH), 11.16 (br s. lH)o 

4) (7- :/n^ - 6 - ^ fP - 4- ^f-y y =./l.) - (3- PP -4- 7/V;«-P7 
25 rc^/V) 7 (42.0 g, 96.8 miBol), l-(l,l-':^;^5^yV-2-rPt'=^/V) 
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-4-:/^yHf'<7v'> (4a) (19.3 g, 116 nunol), y D si^f-zUT^y (47. 2 mL. 
339 mnol), ©DMS O (400 mL) mmi^^^^Xm&TISi.^^. ^mW-^^^i^ 
^ 3|h]^I^\ 3 ^''fk^ (I) (460.8 mg, 2. 4 mmol) , h V 7 ^=-/^^^y ^ ^ 
(2.53 g, 9.6 miDol), S^|fe/<7i^!^A (H) (543 mg, 2.4 mmol) iiM^LBOX: 

5 v9mmmi^Cito Rf^^^^ut {.tc^mm.^'j'ji' (750 mi), i^tv^-ttk 
^^g?.(i.5L) -.gEt'-fe^-Y h (50 g) ^Mz.xmn\.tzo^m<^^M^Lfc^^ 

10 ^m^i:*) =^yi^^ 3a (23.3 g, 48.3 mmol, 50?4) Sr#yt„ 

<mMmi> 

2 <0:^mxnhtltLr ^/i^2a is. OS g. 13. 4 mmol) , T if y /Wgfe (1. 
38 mL, 20.1 mmol). h U ai^yVT ^ (2.8 mL, 20.1 mmol) i3j;tJ^EDC (3.86 
15 g, 20. 1 mmol) <^> DMF (100 mL) ^iS[«r^taT-l!feS8i^ bfc„ SfS^{CT ^ ^ 
@g (0. 46roL. 6. 71 mmol), h y j^^;VT 5 (0.93 mL, 6. 71 mmol) *5j;t;^ED 
C (1.29g, 6.71 mmol) SrJbqx. ^ h\X.~^W^\^f^. SJ^^JS^^SW^sK (300 m 
L)|J:&lt,«S-a*'fe^«iaUfeoaSaE«:7K*3J:TJ«7iC-3:i? ywi/-C»ftl^, ^ittifc, 
*i1ti4'fe<l:7K-3ii?y'-;i'T?»Df?!ifili^^> llj!aj::?&*|i Life. it«<|fcS:ffi^. 

20 U, i^tji^-rS^b-g-^J la Sr^tfc (3.41 g, 50%)o 
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la: 'H NMR (DMSO-dJ .6ppin: 1.44 (s. 6H). 2.15 (s, 3H). 2.35 (br s, 4H). 
2.64 (br s, 4H). 5.85 (d, J = 10.3 Hz. IH). 6.33 (d, J = 16.9 Hz. IH). 
6.58 (dd, J = 10.3. 16.9 Hz, IH), 7.47 (t, J = 9; 1 Hz, IH). 7.84 (br s, 
2H), 8.20 (br.d, J = 6. 1 Hz. IH), 8.64 (s, IH), 8.69 (s, IH), 9.88 (s, 1 
5 H), 10.01 (s, IH). 

•a-J5£^J 3 <0:;&i5fe-C#fc (7-yp^-6- = hP-4 - dff / V =-^^) - (3 - o 
n - 4- 7/V'5}-P7^=/l') T5.>t 1-(1, l-t?^^/^-2-:5^P f=/W)^/VjI% y 

10 (4b) ^m\»\ ^^m2-2)3)tmm(o:^mxi\:^mT%yW2h^mco ib^'fe 

2b ^mmm 1 1 mm^i:^&Tit^'^ ih ^m^o 




15 lb (1R^87%): 'H NMR (DMSO-dg) 6 ppin:L43 (s. 6H), 2.61 (o, 4H). 4.18 
(m. 4H), 5.84 (d. J = 10.2 Hz. IH), 6.33 (d, J = 16. 9 Hz, IH). 6.56 (dd, 
J = 10.2, 16.9 Hz, IH), 7.44 (t. J = 9. 1 Hz. IH). 7.80-8.00 (m, 2H), 7. 
95 (m, IH). 8.60-8.70 (m, 2H), 9.85-9.90 (m, 2H). 
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2b (J|K^79%): 'nm (DMS0-d,)5ppin:l.47 (s. 6H). 2.64 (m. 4H). 3.65 (m. 
4H), 5.55 (m, 2H). 7.43 (t, J = 9.2 Hz). 7.52 (s. IH), 7; 65 (s, IH). 7. 
82 (m. IH), 8.20 (m IH). 8.39 (m IH), 9.64 (s. IH). 



4b (W73%): 'H NMR (DMSO-dJ S ppm: 1.39 (s. 6H), 2.31 (s, IH), 2.64 
(t. J = 4. 7. Hz, 4H). 3.75 (t. J = 4. 7 Hz. 4H) , 

< "^^m 5 l-y P ^-N (S-^' a P -4-7 /l^Ti- P 7 3i r^/V) -4, 6-^:?- yV>'J 
T^i^ (5)> 

^^/-/U (2.5 Dicmyzm (84. 2g, 1.51 mol) t 1.5mol/Lm@fe (605 mL) 

- =^f:^)/y ^^v) - (3 - p D - 4 - 7/v^p ^icr^/u) r ? 30 4)-^{c 1 
iHlfcfc*? 30g-roH-4lHj^iPLfc. 5TOMjii5t$-a:^m. F^S^ so^Ct;! t 2 

M^7i<,m\:-r h V ^j>>7i<.mm (450 mu 1 ^^TKMib-:?- h y atk^^s-c ph ^ 

7~8lCb. ©<M#LfCo ^m^t^f-/]^ (1 L) ^oit^ir^-Y b (300g) trMx. 

w<mwm.. -fe^-r h«igs:fToyh„ js«t* thf - i^gfecc^/i. (1:1, 1 l) -cjjfe 

60lCT-efe^j!SL. MMfb^ife (108.76 g. 98%) 5r#fc„ 




5: 'H NMR (DMSO-de) 5 ppm: 5.77 (s, 2H), 7.43 (t, J = 9. 3 Hz. IH). 7.60 
is, IH), 7.80 (m, IH), 7.94 (s, IH), 8.18 (dd. J =6.9. 2.1 Hz, IH), 8.39. 
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(5, IH), 9.72 (s, IH). 

<^f$.^\ 6 > [4-(l, l-v'^ 5^/l/-2-ya f i^=;v]T-fe b=> y 
. ju (4c) (O:^^ 

5 • 1-(1, l-v^p< lf=/U) (350 mg, 2. 3 nimolK^®?:* y !>JU 

(480 mg. 3.45 inmol><7)p< 5^;Vn:f-/l/-ir h V (MEK) M'M^ (10 roL) jr^o^T 
-Ir H - b y (0. 176 mL, 2.53 moD^MX. ^UX* 30 5>^#Lfco RJt^i^^U 
EK-C#fRL, iti^LfCo il^^^mt, ^jS{b^il^ (0.439 g. .^S6<J) irS^ 

4c 

10 4c: 'H NMR (300MHz, CDCI3) 6 ppm: 1.40 (s. 6H). 2.31 (s, IH), 2.68 (br s, 
8H), 3.52 (s, 2H). 

1) it^m 5 (1. 0 g. 2. 72 mmol) . [4 - (1. 1 - v?^ - 2 - If ^yv) - 
15 1 - t:°^7 v^^^^/WlT-fe h y /V (4c) (624 mg, 3. 26 mrool) \Z h D :^^)^T 
%V (15 mL) (3.5 mL) SrAB;ifco :i<Z)fl-$'^?St->^ Ul^ffiTE^. ^ 

§^ja^iV^5ISf^Sr3|llffV\ h y >' (35 mg, 0. 16 mmoD' 

*3J:TJ«if^^-^7v''>A (n) (18 mg, 0. 08 mmol) StADX SO'Ct:' 4 B#^^S# L 
fco K«$r^t&tUfc^. Jl^ffiTJti^^^^Lfco ^ffitcSWTK^iDx., g^^ 

^' y -/I') l^lfrl-L. Se^Jfc-rS^'J'T'y '-^:/^b'g'<^2c (1.07 g. 82%) 
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2c: 'H NMR (270 MHz. DMSO-de) 5ppm: 1.48 (s. 6H), 2.56 (br s, 4H), 2.70 
(br s. 4H). 3.73 is, 2H). 5.54 (s. 2H). 7.42 (t, J.= 8. 9 Hz, IH). 7.51 

(s, IH), 7.64 (s, IH), 7.81 (m, IH), 8.20 (dd, J= 6.9, 2. 4 Hz, IH), 8. 

39 (s, IH), 9.64 (s, IH). 
2) it^m2c (500 mg, 1. 04 mmol) tTi^DjUm (0. 36 mL, 5. 2 mmol) , 
hyzn^yUT^i' (0,22 ml, 1.56 nmol) *5j;rJ?EDC (297 mg, 1. 56 mmol) 
©DMF (7 mL) mmtrMt^X'-mmWLtc. R!t^mt:mEET^^L. fiW* 

(70 mL) {c*)jt, m^m^MMi^^o nm^Tki^^-diK-^^ / -/i^x^mi^ 

f^b. #e,tifc:@fl^tj^7k-^^'/~/HC-CSjg^L. ifi^Jti-Sib-a-^J Ic- (3 
38 mg. 61%) . ^SrUfco 




1c 



Ic: ^H NMR (DMSO-d^) 5 ppm: 1.44 (s, 6H). 2.50 (br s. 4H), 2.67 (br s. 4 
H), 3.71 (s, 2H), 5.84 (d. J = 10. 1 Hz, IH). 6.32 (d. J = 16. 9 Hz. IH), 
6.56 (dd, J =16.9. 10.1 Hz. IH) .7.46 (t, J = 9. 2 Hz. IH), 7.84 (br s. 2 
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H), 8.18 (bf d. J = 6.8 Hz, IH), 8.63. (s. IH), 8.67 (s, IH), 9.89 (s, 1 
H), 9.99.(s, IH). . 

<lliS^J4 — 2 5 > 
7-7^ P ^-ff O-^' n o -4-7/1';^- n 7 31 =/V)-4, y V v?T ^ V (5) 

TlC^-t-t^l-T^ 2, it^m l^m^\^tc (scheme 5) . ^tl^tl(D:^-< 
^ hyvy^— ^^^1 Ol^^-f, 



iScheine 5 




S 2 1 
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4g: x.=^=^ju-^if:^'y^j^//u^.yf \^<0 0. 5 M THF^;^ (360 mL, 180 romol) 

t:^if^TBWV. l.a-i^Ji h^iXT-fe h:^ (21.93 g, 150 mmol) tr?STLyt„ 
7jc?^T30:5^^Si^Lfc^. ^tKS^^. (18.4 mU 195minol) ^j^TL. ^iST 1 

WSrfr^ionio ^ttglJiSriafPSW;^. fiasRiiftri^TkTiJfe^L. mT^vm^r^i^x' 

:c7.TtV (31.36 g. 97%) Sr^^fc^ 

g^M 1, 1 - t';^ (^ V^V:f- - 2 - y P t°^>'i' 3i7iT/^ (15. 00 g. 70 
15 mmol) }i.\~:^'f-A^^^y^y> (8.41 g, 84 mmol), (I) (350 mg), 

bycc^/l^r^y O.TnL, TOmmol), SrTHF (150 mL) Jil^ftlL. 2 (^RSAD 

20 WM-t^Z.h\^i.^UmC'^^ 4g (15.30 g . 86%) 
<'8-^|f!l8> 

4o: 1-(1, l-i^p« ^7V-2 - :/p yf=-;V) y v>> - 4 - /l' 4fc 
L-r4 - k KP^v-t'-^^y i^:^=SrffiV>. -&ga««J 1 ©zi^^felLmU-C-a'^ ; JlX^ 54%] 
(6.0 g. 36.0 mmol) ^ THF (100 mL) NaH (1. 73 g) ^^TJ^^{^ 

25 (7.7 g) SriDxL. ^it-C-Bft^Lfco S^&fSSr2iiNi L,. if.^t!&k.^^i^ 

ppy^?y(?i*aiu ^«i^«m-=^>^i^'>.i^±-cf£jsufcp :tmM^Js«s^. 

aiS^i^^3:^/W^^i^L. tRJ^T, 4N - glF^3i^/W (9 mL) 5:}STU 
^Cfcit^ife^ritgi, f£jSL4o-HCl (4.0 g. 51%) Sr^fco 



56 



wo 02/066445 



PCT/JP02/01575 



4in: 4 - (l, 'T/V - 2 - T^P f=;l/) f'<7 v?^' [ttllS^Wi LTK''<7 "J^ 

^-^riapj (2.5^1[) mffil^V •g-fi)c^Jl©;&jftJi:lpDT-a-J^ ; ll?^42»] (6. 0 g, 
40. 0 mmol) , \f)>*^V (3. 50 mL) (O 9 u ^ :^ ^ I^'^Wl (60 mL) ^7X?^T 
5 :^9^^;^,\.fr^:=.)^.^uy) k (5.6 %)^n7L.t^. ^ia*T*»^o< t)#tg.^ 

80g, 85%) SrjSJ^IIfeSf*:^ LT#feo 

<'a'^«»j 1 0 > 

10 4r: l-(l.l-v^ptf^/l.-2-7^P fr^/^)t'-<7v?> (5.0 g, 33 mmol). 2 - P n 
3:^/^p< (4. 7 50 Bun^i)^ 3 !^{fe;-^ M/ A (35.0 g, 233 mmt» 

1). -^BS;*y !>A (9.2 g, 66 nuaol) p« ^'^Vot^/V^ h V (150 mL) fJljSI® 
Sf&^t:3 BPs^MitlJt&Lifcc ^it^g{i£T@*L. ^^tCg^^rc^/v-^grjUp 

(17.0 mL) ^*Px.fco ^M^fflbfciefBSriliaL. gcJE^J^ LTlk-^Jfe 4r (7. 
44 g. 79%) ^m^^m^ t Lr#fc„ 
<-g-j^M 1 1 > 

20 4s: l-(l.l-i^yi'^/U-2-ya\^=:./U)\f^y^:^:^ (5.0 g, 33 mmol), T^V 
P^^hU/U (2.6 g, 49 mmol)^;?«^y— /ix (50 mL) tC^fiPL^ian? 3 
^Ffl. 55"C-C4^TO^Lfc„ S^SMSr^giS^L. mm^j^Ut^m 4s (6.51g, 
96%) Srma^J^fai LT#fc. 

<^^m 1 2 > 

25 4v: h/l'Cc:<^-4-;:^/U7^:/^ 3 - (4.0 g. 17.8 mmol), ^/U 

jJ^yy (2.94 mL, 26.7 mmol), ^Wt:^ }) ^ J>> (2.96 g, 21. 4 mmol) <DT±h=' 

hvji-mmm (40 mu <sr2.5^rB^3iii^-^fco ^^c^^m. m-^m^mmi.. mm. 

^'BuOMe (20 mDX'm^VtCo ffi^SrSiHSb, 'BuOMe. (40 mDSrJPx:, 
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• 3Nmm (30 mL x 1, 10 mL x l) Tlftjii LfCo ^ftttj^tC 6N*^{b:?- h 'J ^AtK - 

mm%:mmm^^^'^'cmt. v^^pp^^j^^^ (40 mi x 1, 2o,mL x D-crnm- 
Lfco ^mm^nm. is^SMfc-^*^ 4v (2.44 g. 98%) ^mviiWiiLxmco 

Z(DtM^^ 4v (3. 94g, 28.2 mmol) S: v?3:=^;Wcc— x/V (20 mL) IC^^L, 
5 ^m±^^«^U/£;55f>, 4NigSe-gl^i5^f^A (7. 8 mL, 31.2 mmol) ^rSTLfCo 

mr.^i^-ri:Lticxr)it^m 4vhci o.TSg, 76%) Lx#;to 
< 2 6 > 

10 1) M;^=f:/VT^y (5.5 mL. 40 mmol) (O^^^? (30 mL) tJl^ 

i&-Ci^;< ^yl/T 5 i^^fij^M (3. 26 g, 40 nunol) . h 7 ^ d^^i^ K 

(11.8 mL. 40 mmol) 33 1 - (1, l-v?J^ ^>'V - 2 - If ^/V) tf-i y i^:^ 
-4-:^y (41) (3.3 g, 20 mmol) S:*P;tfc„ 7 ^W!8I#^. NaBH^ (1.13 g, 
30 mmol) ^M^m^-C-mmWVfZo ^itM^ 5 %r'y^~r 7k (80 mL) iZh 
15 tt, v^^'Pn^iJ'V (100 mL) ^»P;tfcc U^^^^y-i hlSigt. ^±!^<Sri;' 
^ p n ^ ^ y (30 mL X 3) -^mW tfCo Sri^lK^lfeJi D * y/^:*; 

^ix (20 g) -C^SiSU^Si. #P,ixS@^«rJ^ffiT, #^ («& 

lOO'C/0. 1 mmHg) [1 - (1. ^/V - 2 - T'p f - 

4 - f-^ y i^^yv] v'^ ^;VT ^ (4aa) Sr^fe^^ h. LT^fCo . 

20 2) 7-:/p*Trt^ *-(3-^' p p-4-7/i';a-p7 3i=/v)-4,6-^-^y y i^v^r ^ ^ 

(5) (557 mg. 1.52 mmol) . ^t^t^ 4aa (383 mg. 1.97 mmol). MJa^^/V 
r^'.V (12 mL) . (OXm (2.4 mL) ^?StCj^UT. j^JETJiJi^x ^^S^ . 
i V>5^f^^3Ii]tfV\ Y)) 7 3^=^?^-^:^y "y (24 mg, 0.09 mmol) . 0®?''"? 
y'^^J>. (H) (10 mg. 0.05 mmol) StABx. 80^-^ 3 ^09881$ tfc„ ^JCS*^ 

tbbfe. ^*JI^Sr7lc. (x 3) , t&?Pi^*l7K®l(Rtwifc}^L. iSlTkeitillf- h.y l^i^-h 

.3) T ^ / 2aa (690 mg, 1. 43 mmol) tT ]) /V'^ (0. 49 mL, 7. 2 m 
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tool) , > y^^yVT^^- (0.30 mL. 2.15 nunol) ta^V^EdC (410 mg. 2.15 nun 

oi) ODMF (8 idl) ^m^mt^-^-mmwvtco Riiiism^mmT^^L, b 

a (127 mg, 16%) . 




1 aa 



laa: >H NMR (270MH2, DMSO-dg) fippa,: 1.32 (br d, 2H), 1.44 (s. 6H), 1. 
76 (br d. J = 11.2 Hz. 2H), 1.99 (b, 1H). 2,15 (br s, 8H). 3.10 (br d. J 
= 11.3 Hz. 2H), 5.84 (d. ' J ,= 10.1 Hz, IH), 6.33 (d. J = 17. 0 Hz. IH). 6. 
56 (dd, J =17.0. 10.1 Hz. IH) . 7.46 (t, J = 9. 2 Hz. IH). 7.84 (br s. 2 
H), 8.19 (br d, J = 7.2 Hz, IH), 8.63 (s, IH). 8.66 (s, IH). 9.91 (s, 1 

H) , 9.99 (s, IH). 

<mmm2 i> . 

I) '^^««)4ta^©;:&-&{c:l^i:Tj|S[atL^c (7 -:/p^- 6 -= h i3-4 

- (3 -^13 a- 4 -7/^:3-13 ^^^/v-) T ^l^mk'^^iii- 9 J — 
/utf. h yai^^/l^r ? >'-e^SLT#btb5 (7- :/p^ - 6- = - 4- 
>^y^/l.) - (3 - ^ a n - 4- :7/l.;^-n7a. = /W) T S: (3.0 g. 7.55 mmo 
1) h^^m\(0-)5m^^'CX^T^\^tz.r^^\^> /^^\, (1.76 g. 9.O6 mmo 
1) , *5J:tl«N y^i^^/WT-^:/ (60 mL) <0\mmWi (9 mL) {C*fLT, gcBE 
TiUi^. ^^gJj|^rV>5^f^*3|iI^TV>, >y (118 mg. 0. 

46 mmol) , g^^^-^^v^l^A (n) (51 mg, 0. 23 mmol) ^^IPx. 80*C-?? 3 B^Pb^ . 
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Sab 



3ab: 'HNMR (270MHz. DMSO-de) 5 ppm: 1.48 (s. 6H). 1.66 (m. 4H). 1.95 
(m, 2H), 2.14 (s. 3H). 2.33 (s. 3H). 2.79 (br d. J = 11.6 Hz. 2H). 2.97 
(m, IH), 7.48 (t. J = 9. 2 Hz. IH). 7.80 (m, IH). 7.88 (s. IH). 8.16 (br 
d. J = 7.0Hz. IH), 8.73 (s, IH). 9.45 (s. IH). 10.45-10.55 (br s. IH). 

4ab [^^m I 0^:^miZ.m\:.X^^ ; i\SLme9%-]: 'HNMR (300MHz. DMSO-d.) 5 p 
pm: 1.31 (s. 6H). 1.45-1.72 (m. 4H), 1.77-1.93 (m, 2H). 2.11 (s. 3H), 2, 
21 (s. 3H), 2.70-2.95 (m. 3H), 3.10 (s. IH). 

2) -htJi^i 3aK IN 4gi& (22.5 inL. 22.5 romol) , *3 iOf^j^pJ^ (2.09 g. 
37.5 mmol) (70 mL) m^m^ I. B f^mmm^^tlo 

IN TtcSfe^k-^M; !>A7fc^^ (22.5 idL. 22.5 mmol) ^M^. 
50'CT-30 5)'fg|^L. SJES^Sr^ia<!; Lfcm. "fe ^-f K-^ilig Lfc„' ^jS^rg^ife 

:3:f"/i'-ei^^b, mm&mmvtcm. mmi^m^yk^Mx^. s^^^^^^/kuxmw 
^miiSrTk (x 3) . mm^^7k<omizi^i^{^^ my^mmi- h V ^ M,!^ 

^^Ll/ho ^jfi^ Lfcm^t^b, S 65 t-rST^/' (*:2ab (2. 78 g. 76%) 

/Co 
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2ab: 'H NMR (270MHz, DMSO-de) 6 ppm: 1.50 (s, 6H),- 1.66 (m, 4H), 1.92 (m, 

2H). 2.13 (s. 3H). 2.33 (s, 3H), 2.79 (br d. J = 10.8 Hz. 2H), 2.99 (m, 

IH), 5.53 (s, 2H), 7.42 (t. J = 9. 2 Hz, IH). 7.50 (s,. IH), 7.57 (s, IH), 

5 7.80 (m, IH), 8.21 (dd, J =7. 0. 2.4 Hz. IH). 8.39 (s. IH). 9.63 (s. IH). 

3 ) 7^yW2Bh ^mmm 26 - a) t a mt^i^ lab (um 33%) 




10 lab: 'H NMR (270MHz, DMSO-dj) 5 ppra". 1.46 (s. 6H), 1.63 (m, 4H), 1.86 (m, 
2H), 2.10 (s, 3H), 2.30 (s, 3H), 2.74 (br d, J = 10. 8 Hz. 2H) , 2.92 (ra, 
IH). 5.85 (d, J = 10.0 Hz, IH), 6.33 (d, J = 17.0 Hz. IH), 6.56 (dd. J 
=17.0. 10.0 Hz. IH) . 7.46 (t. J = 9. 2 Hz, IH). 7.78 (s. IH). 7.81 (m. 1 
H), 8.18 (br d, J = 6. "6 Hz. IH), 8.62 (s, IH), 8.66 <s, IH), 9.88 (s, I 
15 * H), 9.99 (s. IH). 

<nMm2s> 

Ji:^-4->^yl.* 3 - Zf^^J^ ^^x/^;&*t>'^fi£ Lfc 4ac (iR# 80%) t (7 - 
^pcg.,- 6 - n h t3 - 4 - ^:^>^ y =/^) - {3- ^ tiu - 4- yjl'^t'CJy =^^/^) 
20 T =: ffiV\ ±|E^»i 2 7 tmU^£-^W:V. 3ac, 2ac i^XXl lac 
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MeN^ 

4ac 

4ac: 'H NMR (300 MHz, CDCl,) 5 ppm: 1.97 (t, J = 2. 6 Hz, IH) . 2.28 (s, 
3H). 2.38 (dt. J 7 2.6. 7.7 Hz, 2H), 2.46 (br s, 4H). 2.53 (br s, 4H). 2; 
61 (t, J = 7.7 Hz, 2H). 



M«N 




OzN 



3 ac 



3ac: 'H NMR (270MHz, DMSO-dj) 6 ppm-' 2.13 (s, 3H), 2.33 (br s, 4H), 2.47 
(br s, 4H), 2.59-2.73 (m, 4H), 7.48 (t, J = 9. 2 Hz, IH), 7.79 (m, IH), 

7.90 (s, IH), 8.14 .(dd, J = 6. 8, 2. 4 Hz, IB), 8.72 (s, IH), 9.38 (s, IH), 
10.42 (br s, IH). 




MeN ^ 2ac 

10 2ac: 'H NMR (270MHz, DMSO-d^ 5 ppm: 2.16 (s, 3H), 2.36 (br s, 4H), 2.47 

(br s. 4H), 2.60 (t. J = 6.5 Hz, 2H), 2.72 (t, J = 6.5 Hz, 2H), 5.86 (s, 
2H), 7.42 (t, J= 9.2 Hz, IH), 7. ,46 (s, IH), 7.58 (s, IH), 7.81 (bj, IH). 
8.20 (dd, J=6.8, 2.7 Hz, IH), 8.37 (s, IH), 9.60 (s, IH). 




MeN lac 

15 lac: 'H NMR (270MHz, DMSO-dg) 8 ppa: 2.15 (s, 3H), 2.32 (br s, 4H), 2.46 

(br s, 4H), 2.60-2.69 (m, 4H), 5.86 (d. J = 10. 0 Hz, IH). 6.35 (d, J = 1 
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7.0 Hz, IH). 6.65 (dd, J =17. 0, 10.0 Hz. IH) , 7.45 (t, J = 9. 2 Hz. IH). 
7.81 (br s, 2H), 8.16 (br d, J = 7.0 Hz. IH), 8.60 (s. IH), 8.78 (s. 1 
H). 9.86 (s, IH), 10.00 (s, IH). 

5 <^mm2 9> 

-fb-g-^ 2a (2.40 g, 5.3 mmol), 10%y<7 ''Jif J^M^ (170 mg) ©THF.(15 
al)-.3^^/-jV (15 mL) tii-a'^$:7K^#fflflT. ^?a'-C12 ^^^^ R 

{c:#U. T^/t^ [m/z = 455 (M+1)] (1.69g, 70?4) Srfffc. 
10 r©T5/(^ (330 mg, 0.73mmol) t EDC (278 mg, 1.4Snunol), TrJ^ y/l'^ 
(99 M L)*5j:bf 1-y ai^yl'T (200 ju L) ©DMF^?K (2 niL) 4:^^"^ 
-f^MWl^ito (40 mL) «r^n;t. g^ilai^/i/ (40 mL X 1, 20 m 

L X 1) -CjSWLfCo ttttifSSrlSi^. %h^tz.W^%m^^yV :^ ¥ 

yMz.{ii, (i^ ut3n^/vj^- yi-^ry—zu- h y i.^/ur 5 ;^), T± h V 

15 Tjgife-r'Si: ifi^Ji-rS-fk^ife lad (200 mg, 54%) ^S^&tufco 



""^-^ lad 

lad: 'H NMR (300 MHz, DMSO-d^) 5 ppm: 0.96 (s, 6H), 1.99 (s. 3H), 2.00-2. 
25 (m, 4H), 2.25-2.60 (m. 4H), 5. 73 (d. J = 12.9 Hz. IH). 5.81 (d. J = 1 
0.4 Hz, IH), 6.30 (d, J = 16. 9 Hz, IH), 6,48 (d, J = 12. 9 Hz, IH), 6.59 
(dd, J = 10.4,. 16.9 Hz, IH), 7.45 (t, J = 9.1 Hz, IH), 7.80-7.92 (m. IH), 
20 7.90 (s, IH), 8.20 (dd, J = 2.2, 6.7 Hz. IH). 8.61 (s, IH). 9.80 (s, 1 
H), 9.92 (s, IH). 



<lli!iS^8j3 0 > • 

<l2'g-t>4ac (333 mg, 2. 18 mmol). hyy^>'W;^Xt Ky K (764 mg, 2.62 m 
25 mol) iSX-(^2,2' -r-/lf:^^y:/f^u:^hV^^ (4 mg, 0.02 mmol) ©^g-g-^Jj 
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^8Q'c-c2mmmi^i.tc„ ^Komm^^t^m 5 (570 mg. i.so mmoi). m^y< 

7v^!>A (n) (10 mg), hV 7:^:=-/U:^:^7^ y (24 mg), DMF (1.3 mL) 
^sitJJfyctf^/vr^ V (7 oL) SriPit. 8O'CT4^ra0l#UfCo K/Sii^-feli: 

Pdj(dba)3 (dba = dibenzylidenacetone) (15 mg) SrtlDX., ajfET^S bill 4 ^IS 

. tLo ^^f^'kW^m^'f-^^ (50 mL X 1, 20 mL x 2) T-jfiWU, ^mM%:^m> ^ 

^/I'T^y) (cf^U. B«)#J«r^tp»:|^«!fc© (1.02 g) Sr.#it. 
(500 mg) ^ EDC (345 ing, 1. 8 mmol). !) (0. 123 mL, 1.8 mmol), 
10 by.ai^;VT5>' (0.25 mL, 1. 8 mmol) *3<tU^DMF (4. 0 mL) ^^\>%%^\\ 

y-^l. - h y a:5"/VT ? i^) (-ML, #P>nfcia:|^ife® (l80 mg) t^T-t h 
= h y /v^'>l:^a;t, ^fa^b^-lirfce ^ blJiT-fe h= f y /V (4 mL) ^Mtl. 

■ mmTMW\^^U'^'^^ii^\^xv\m'^&MMh< umt^^^t^m lae 05 mg, 

15 aM^2l%)Sr#fco 



lae:.'H NMR (300 MHz. DMSO-dj) 5 ppm: 2.14 (s, 3H), 2.10-2.50 (m, 12H), 
5.82 (dd, J = 1. 5, 10.2 Hz. IH). 6.29 (dd, J = 1.5. 17.1 Hz, IB), 6.52 
(dt, J = 6.0. 15.8 Hz. IH). 6.58 (dd, J = 10.2. 17.1 flz, IH), 6.67 (d, J 
= 15.8 Hz, IH). 7.42 (t. J = 9. 1 Hz, IH). 7.80 (m, IH), 7.90 (s, IH)) 8. 
20 15 (dd, J = 2.6. 6.8 Hz, IH), 8.51 (s, IH), 8.56 (s, IH). 9.88 (s. IH). 
10.03 is. IH). 

<limfi»J3 1> la-2 hv'^'Vgfem (la-2TsOH) 

ai^^y— /W-g^aiai'^/W^^ (1:7, 140 mL) iZit-^^ la (10.00 g) 
25 ;i M^M L -C ^ / -yl- - @lFgfe^^/V (1 :.7. 10 mL) Tgfej^) ] ^ 
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y<y-h^\^^:^:^/^^^'y^ (TsOH) • iTKfP*^ (7,37g) ^^^r / 
(1:7,. 10 ibL) T^^m UT#e)tu6^?KSr^MT?iDA^c. ^3!1T 3 ^K^j^^^, 

5 5.96 g) i: b-C#^o 

la-2TsOH: 'H NMR (DMSO-dg) 5 ppn: 1.49 is, 6H), 2.27 (s, 6H), 2.59 (m, 2 

H). 2.81 (s, 3H), 3. 06 (m, 2H), 3.28 (m. 2H), 3.48 (to, 2H), 5.91 (d. J = 
10.2 Hz, IH). 6.38 (d, J = 16.9 Hz. IH). 6.62 (dd, J = 10.2Hz. 16. 9Hz. 

IH) . 7. 10 (d, J = 7. 9 Hz, 2H) , 7. 49 (d, J = 7. 9 Hz. 2H) . 7. 57 (t, J = 9. 
10 OHz, IH), 7.72 (m,. IH), 7.93 (s, IH), 8.05 (dd. J = 2. .5Hz, 6.8Hz. IH), 8. 

88 is, IH). 8.94 (s, IH), 9.39 (br s, IH), 10. 10 (s, IH), 11.32 (br s, 1 

H). 

<^mmB2> la.3ig^m (la-3HCl) 
15 THF (40 mL) tH-ftS^^IHa (1.549 g) «:iB;tSE#L, r.*L«rif8ag [TH 
F(6.5inL) -f^f^m LXm^tli,^t^^)Ki^V^ 4 ^^^^ -.ftS&^^/^^^^ 

(2.37 mL) ^mri^tc. ^?^T 5 ^M«# Lfcm. tsife. t^ffTffc«ib, mmit 
-^i^^n-^mi^ (1-89 e) tLxmco 

la-3HCl: 'H NMR (DMSO-de) Sppm : 1.75 (s, 6H), 2.86 (s, 3H), 3. 26 - 3; 90 
20 (m, 8H)..S.90 (dd, J= 1.9, 10.3 Hz, IH), 6.39 (dd. J= 1.9, 17.0 Hz, 1 
H), 6.86 (dd. J = 10.3, 17.0 Hz. 1H>. 7.58 (t, J = 9. 2 Hz, IH), 7.74 (m.. 
IH). 8.04 (dd. J = 2.7. 6.8 Hz, IH), 8.22 (s, IH), 8.97 (s, IH), 9.05 
(s, IH), 10.47 (s, IH). 

25 <mnm3 3> la-2:Sl^li (la-2HCl) 

THF (38 mL) [Zit^tfO la. (1.27 g) ^JPX-^^U, ^i^Vttt^h. 4^ 

{wJ:i9;^jS'fk'a-«&^^fe@flc(i. 17 g) t LX#fc, w^ffi^^ (o.ie g) iSr. 

65 



WO02/06644S 



PCT/JP02/01575 



^ yfx2/^j —}V (IPA)-THF (r.l, 10 mL) cFii:?ft?&ai.fg 701CT? 

8 mg) h U-C#]ft:p 

la-2HCl: 'H NMR (DMSO-dJ Sppm: 1.55 (s, 6H), 2.80 (s, 3H), 2.90-3.80 (m/ 
5 8H), 5.90 (dd, IH). 6.39 (dd, IH). 6.70 (dd, . IH), 7.55 (t. IH), 7.75 
(m, IH), 8.05 (dd, IH), 8.08 (s, IH). 8.91 (s, 2H), 10.30 (s, IH). 
7C^5^*f : (th^iC) (C„H3oCl3FN60-0.1IPA-0.5H,0 ttX) C. 55.11: H. 5. 
39; CI, 17.88; N, 14.13; (^J-tflif) C, 55.26; H, 5.19: CI. 17.72: N, 
14. 12. 

10. 

<mMm^^> i^'MBM. (la-Hci) 

THF (3 mL) \Z.{Y.^m\^^ (150 mg) ^APXLT#e>H5^«7fci^U. ^ 
#L/i:;5Se,4m^:^^- (81 ^ L) SrMTLfCo ll?a-C-efem 
i^^L^c^> J^JET^i^U. ^UWL^^^U^m^ (140 mg). i: LX#fCo 

15 la-HCl:'HNMR (DMSQ-dg) 5 ppm: 1.45 (s, 6H). 2.78 (s. 3H), 2.61 (m, 2H), 
3.02 (m, 2H), 3.10-3.75 (m. 4H), 5.85 (dd, IH). 6.39 (dd, IH), 6.70 (dd, 
IH). 7.58 (t. IH). 6.80 (m. IH), 7.92 (s, IH), 8.20 (m, IH), 8.65 (s. 1 
H), 8.70(s, IH), 10.10 (br. 3H). • 

20 <%WS^ 3 5 > Ia-2 :?< (la-2MsOH) 

THF (30 mL) {Cfb-g-iJ la (1. 50 g) SrAD;?:^^!? ^iaT?flfc# Lj^^S " 
3^^ (MsOH) - THF^?^ (1.99 mL) $r?STtfco Ml? 

-8{tS£#^Lyc:m. THF (15 mL) Sr^flxjU^v ^JETHijliiU. mM\'C^m^B'^ 
(1.98 g) h L-C#yt, 
25 la-2MsOH: 'H NMR (DMSO-d,) 5 ppm: 1.48 (s, 6H), 2.34 (s, 6H), 2.81 (s. 3 
H). 2.40-2.70 (m, 2H), 2.90-3.80 (m, 6H), 5.90 (dd, IH), 6.39 (dd. IH). 
6.55 (m, IH), 7.54 (t, IH) , 7.75 (m, IH) . 7. 95 (s. IH). 8. 10 (m, IH), 8. 
84 (s, IH), 8.87 (br. IH) 10.04 (s, IH). 
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<IIJS0!l3 6> la- hv'/V^lg (la-TsOH) 
g^^3:5^/V (70 mL) iZit^mia (1. 00 g) MWCWii^Lf^iii h 

o.25mi&^<7-yji-=^>p^ji'^>'m.-mm^T/^^mm (8.27 mu s^^sTUfco ^ 
5 m.-^2mmwi^tcm. mm.. m^T^i^v. ^mj\^^^^&^mi^ (1.23 g) . 

la-TsOH: 'H NMR (DMSO-dg) 6 ppm: 1.46 (s, 6H), 2.28 (s, 3H), 2.50 (m, 2H), 
2.80 (s, 3H), 3.06 (jn, 2H), 3.20-3.70 (m, 4H), 5:90 (d, IH). 6.38 (d. 1 
H), 6.60 (dd, , IH), 7.10 (d, J = 7.9 Hz, 2H). 7.40-7. 60 (m, 3H). 7.80 
10 im, IH), 7.92 (s, IH), 8.10 (m, IH). 8.70 (s, IH), 8.79 (s, IH), 9.35 (b 
r, IH). 9.98 (s, IH), 10.20 (br, IH). 

<^Wy3 7> la-3i^r:/i/;:^;t'7^y^J|[ [la--(CH,S03H)z] 
r±h> (4 mU ir-fb^^ la (100 mg) 4r^^L. ^U-^mWl.fJ:i)^^ 0. 
15 Em^=^^ ^^y'^^J^t^yWt-T-^ hy^m (0.4 mL) tr^STUfco ^fflL-C-BfeSI 

mwL. mBTm.^\^. mmit^m^^^mi^ (89 mg) tvxm^i. 

la--(CH2S03H)j: 'H NMR (DMSO-dg) 6 ppm: 1.46 (s, 6H), 2.60 (m, 2H), 2,70-2. 
90 (m. 7H), 2.90-3.80 (m. 6H), 5.90 (d. IH), 6.38 (d, IH). 6.60 (dd. IH). 
7.50 (t, IH). 7.80 (m, IH), 7.97 (s, IH), 8.12 (m. IH), 8.76 (s, 2H), 9. 
20 40 (br, IH), 10.03 (s, IH). 10.50 (br, IH). 

<MMM 3 8 > la-2 Z/v'J^/U^^mig [la-2^H,S03H) J 
Tir K^- ( 2 mL) (C-fk-a-f^la (100 mg) .^mMl^. MUX-mWi^^J:^^ h 0.5 

25 ufcm. mwi. m'mT%i^i^. mm^^^ir&^mi*^ (i22mg) ti^xmc. 

la-2-(CHjS03H)j: 'H NMR (DMSO-dg) S ppm: 1.60 (d. J = 2.6,. 6H), 2.70-3.00 
(m, 13H), 3.20 (m. 2H), 3.60 (m, 4H), 5.40 (d, IH), 6. 60 (dd, IH), 7.60 
(t, IH), 7.70 (m, IH), 8.00 (s, IH). 8. 10( d, IH), 8.92 (s, IH), 9.00 
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(s, IH). 9.80 (br. IH). 10.20 (s. IH). 

<MMmS9> la-2'<:^-^i^;^/VjJx>'g{jJi (la.2PhS03H) 

r±hy (3 ml) \Z^t^!^la (100 mg) t^MML. mUlJ^nLfiii ^ 0. 
5W.&^y'^y7^/l-7t->m-T±h>^m (O.SmL) SriSTLfco^m-e-ll^feffi 

nvti^^ mm. mmr^^L. mmii^^ii^^&^mi^ m mg) tLxnt^. 

la-ZPhSOaH: >HNMR (DMSQ-dj) dppm: 1.49 (s. 6H). 2.60 (m, 2H), 2.81 (s, 
3H). 3.10 (m. 2H). 3.30 (d, 2H) 3.50 (d. 2H), 5.90 (d. IH), 6.39 (d, IH), 
6.60 (dd. IH) 7.32 (m. 6H), 7.6.0 (m, 5H). 7.75 (m. IH). 7.92 (s, IH). 8. 
07 (m,. IB). 8.88 (s. IH). 8.96 (s, IH), 9.40 (br, IH). 10.10 (s. IH). 

<^i6fiSj4 0> la-l/2*?P#» (la-l/2H,0) AS^i^fa^^Md) 
it^m la (9.00 g) iL, T-feh> (126 mL) P^m.SS'CizMm 

mmn^i^x. mm^t^mmm^f^^ (7.32 g. sm tLxm^. 

(2 e, ±0. 2° ) 
7.1' , 10.6° , 11.9° , 12.2° , 13.8° , 17.3° , 18.4° 
IR (KBr) V cm-': 3376, 2809, 1676, 1628, 1562, 1535, 1497, 1421. 
1213, 1177. 

S4^ : 131~133')C 

jcm^m : m^m) (C^H^CIFN^O • 1/2H,0 ^ LX) C. 62. 85; H. 5. 66; N. 
16.29; {j^^m C, 62.68; H, 5.58; N, 16.14. 

<mMm4i> ia-i/2H20 Ami^^w-(^mn i2) 

{k-a-Jfe la (150 mg) fC, (3.0 mL) ^f^JPx, jS^^O^^M^a 
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Gmmm\^xi^mi\:'^m^mn^^i^^ U3i ng. 8?%) tLxm^o 

a © X R D — AH ^ Sr ^ L fe, 

5 <mMm4 2> la • I/2H2O A^Jjg^^2tc<^»fSSi (3) 

. -fb-S-ife la (150 mg) IC, THF (1.0 mL) SrJDx., f^^EJi^J TO'CJcAp^ L 

fc. @#:*5^^^c^^i?L;fcm> mm^m^i^fin^^^y^^y (1.3 mu •irt^o< 

(1:2) Tdfcr^L. ?iJEET60r. 6^rai£^SUTM{t;-a-i^^j5J5Me^^fBi: ■ 
10 L-C#7t (90.5 mg. 59%) „ 2t:j^^©XRD/-?^-yttAH^fB«w^^bfc. 
Ttm^^ : (fh^^i:) (C„H,8C1FN„ • 1/2H,0 t LX) C. 62. 85; H, 5.66; N, 
16.29; i^^W.) C, 62.68; H, 5.58; N, 16.14. 

<^WJ4 3> la-l/2HjO A§l^^<zJ:(Of^M (4) 
.15 it-^^ la (200 mg) IZ^ mB^f-/^ (2.0 mL) ff^iKB TOVi^Ml^l. 

-f^y (1:2). -ei5fe^L. g^JSTeo'C. 6I^F^|£j!SLT^Sfk-a'i^^^^a&^ 
^h\.X%fz. (119 mg. 79?i) , >js:j^^(OXRD/<^'-::xJiAM^^^!(£S:^Lfc„ 
20 ' 

<|llfS^f!!44> la-2TsOH kWl^^%<OWiWt W 

^5S^!|3 1 (D;^&-e#bHfc5fe^fa (568.23 g) \Z.^9 J (3.41 U «:iDX. 

/i-jsp) .(Sli^^ji^j^ 90 rpa) . t^ta26'C*-e le^^dMtXi^SPbfco 

25 SrJl*, '^im^^9 /-A^XWi'X^. i^jETeO'C. 20I^|S. 75'C. 12 1^^ 

^jlSL-C^Mft-g-^^^^J^^^^^BifbT^fc (488. 57 g. 85%) „ 

69 



wo 02/066445 



PCT/JP02/01575 



4^m6^3t°-i^ (2 0. ±0. 2" ) 
3.3° , 6.6° , 7.5° , 9.4° , 13.9° ,17.4° x 19.1° 
MM. : 208. 5-210^: 

Ttm^m: (fh^iifi) [C„H„C1FN60,S, • I/2H2O " (la-2TsOH-l/2H20) t LT]- 
5 C. 57.23; H, 5.27: N, 9.77:8.7.45 (^>tfffil) C/ 57.05; H, 5.09; N. 9.7 
4. ;S,7. 45 

<mMm45> la-2TsOH A^Jg^f^C©f3M (2) 

-C^fc (133jBg, 90%) „ :^^^B<OXRD''-^if-^yyiAm.1^^\^^^\^tCa 

15 <^iS««j4 6> la-2TsOH AK^S^*;©^j|i (3) 

%mm^ l<0-^m-(^^^bfltz.n.t^^ (107 mg) ICTHF (8.0 nU $r3lPxL, ii^s^e? 

60'C. S^fBrnMLTi^M^b-g'^J^Sr^Ji^feMi: UT#fc (97. mg , 90%) „ ^ 
^ X R b /■« - Wc aM^^ flc^Sr^ U fc. 

20 

<llife^J4 7> la.2TsOH ASJ^^**:©^® (4) 

3 1 (D^mX-n^ntcm^^B (147 mg) fcr-fe F = h y/w (6.5 mU Sr*n 
^, SI*^L/£iSt,|^mi!ft70n;iAD?fiLfCo ^mt:m 

25. J^JETeor, 6l^fWI£«U-ClilS^b'a'#JS:8JJ»^^^ (113 Bg, 77%) t L 

<SliS««|4 8> la-2Ts0H AMB^ei^tOmU (5) 
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MMM 3 1(0:13 m'(^'^(:>fltcJ&^^^a (158 rag) iZ:xi^ / (2. 5 mL) ^JPxL, 

mm^i'/i' (8.0 mL) Srf^TL. ^©m^il^-C^&jfefl Lfc„ >ftH«i^9SrJ8®. ^ 
±'^^^i5^y-/i':g^m:t^yi' (1:5) Tgtj^L. igtJET eO^C, 6 ^r^^j^L. 

5 mmit^<^^i$kn^B^Bt Lxmc (125 mg . 7956) „ :^^m<oxRDy<^- 

<^lfe0!l4 9> la-3HCl-4H,0 AMJ^^f*:S5lSiS» (1 ) 

3 2 <^;^i£T't# b tLfcaJ^^B (12. 73 g) {C;^ ^ / -/V (310 mL) Sr 
10 :OP;t, a#T?fi?Smil70'C{ci!?PitLfc„ ®#:^s^^i;i^g?Lfc:^, Pi&ST. 
^#L/jJ^St,g^^:x^yl. (120 mL) «r»^o < 9 Ufc. 

tlM^k^i^ (10.00 g) ^m^^^kLxntc^ 

7C^^>|Ff : (tfl^ig) [C„H3,Cl,FNe0j (ra.3HCl-4HiO) UT] C, 47.10; H. 
S.71; N, 12.21; CI. 20.60; i^mW) C. 47.29; H. 4.67'; N, 12.31: CI, 

20. 45. 

^^^^ (:*-/v7>f s^i/^-gfe) : mnm) 10.46%; i^^m) 1 
20 0. 20% i:^^n.^t-mMmmm) •, 10. 15% mmm;&m . 

<^JfeM50> la-3HCl-4H2Q AMJ^^^t^OfSM ( 2 ) 

^ii£^(|3 2^D:&^feT•#t>i^fc)|a3^fB (0.400 g) (17 mL) ^ 

iSL, ^Sfk-g-i^ (0.242 g) ^SSfe^fai: LX^ffCo >*;^S©XRDx<i5'->- 
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<^1&m 5 1 > la-3HCl- 4H,0 AMf^^ii^a^mM ( 3 ) 

mmm3 2(D]:^^x'mhtiitm.^^ (0.400 g) izitk (s.onD i:m£. ^ 
^■^uwLtL. mm>^±KmmLit'^. mwi.ti:tihT±vy (50 mu 

^m-C*P^fe„ ^ffWifej^rtSSiL. gcJBETSO'C, 7^^1|i;^J|L, mmit^m (0.14 
3 g) ^M'&m^tVxmk^ ^^^B(DXRDy<^-~>'ltAmU^i^^mLfto 

<mMm5 2> la-3HCl-4HjO Am^^f^(DmM (4) 

mmm3 2(0:^mX'nhtlftm.B^ (0.400 g) {CT-feh-Vyyl. (e m 

sec, 7mm^i^Lmmit^i^ (o.soo g) Sf^sfeii^^BiiLTmo ^m^ox 

R D /-^^r - :x li Amjfe^{*:Sr^ Lfco 

<^JS^5 3> la-3HCl«4HjO AMM^f*:t7)l^M ( 5 ) 

^WJ3 2(D:^^r-#f,tbfcm5^fB (0.400 g) i^tK (2. 0 mU ^AP^. ^ 

(30 ml) tc^STbfe. mtii^^:^J5LU i^JETSor, Tf^BBftiSlL, :@l®YlJ-a' 
•ife (0.313 g) t:n^^^hLxmCo ^J^^^XRD^-^^-V^AMj^S^t:^: 

<MM^5 4 > la-H,SO< 

la (1.09g. 2. ISmmol) mJlk=^f-J^ (SOinL) t:Mx.X^i!t>V, iSaSI (0.68 
mlL, IZ.Smmol) (Cg^afe^J^^/V-SriD^Tt^fi^ 25iiiL i Lfe^j^^ (4. 31mL, 2.1 
Smmol) inJ;t. ^«&T15l$Fpm#LfCo ^iHm^^^^L. mm^i'JUX^^ 

irgfeif^u. eo-CT 4 mmm^i^i^. mn^onm^B (i.27g, 97. 8«) 

'H NMR (270 MHz. DMSQ-ds) S ppm:1.45 (s. 6H). 2.79 (s. 3H), 2.90-3.50 
(ro. 8H). 5.86 (dd, IH). 6.34 (dd. IH), 6.59 (dd. IH). 7.46 (t. IH). 7.8 
0-7; 86 (in. IH). 7.92 (s. ifl). 8.18 (dd, IH). 8.63 (s. IH). 8.69 (s. IH), 
9.95 (s. IH), 10.01 (br s. IH). 
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<^tife«fij5 5> la-LSHjSO^-HjO 

la (1.08 g. 2.14 mmol) imm^TJl^ (SOjnL) iSr;!«J;t T^jS? (0.68 
niL, 12.5inmol) i^m^^T/l-^MK.X±M%: 25 ml t \^fc^m^ (6. 42 roL, 3. 

2iiiimoi) iiax.. mM.Ti8miimnLtzo ^wwh^-s^u m^=^^/i^i^i^^ 

iSrefef^U, 70t:, 3 ^MgcffiTlfclSL. MfeOSSJi^^ (1.34g, 95.9%) 
^<0^^^ (889 mg. 1.36.mmoL) {C^'^'y— /V (44. 4 jdL) tr^P^, ADl^ililE L 

fc^^SrpC^r/-;v-ei5£|^^ 70'CT2l^rajgtffiT^j!iL. M^B^ (604 mg. 68. 
0%) S:#fco. 

^HNMR (270 MHz. CMSO-de) 6 ppm : 1. 42 (s, 6H). 2.46-2.64 (m, 2H), 2.80 (s, 
3H). 2.95-3.11 (m. 2H). 3.16-3.34 (m, 2H) . 3. 40-3. 54 (m. 2H), 5.89 (dd, 
IH). 6.36 (dd. IH). 6.61 (dd, 1H)..7.62 (t. IH), 7.73-7.79 (m. IH). 7.9 

4 (s. IH), 8.10 (dd, IH), 8.80 (s, 2H). 10.04 (s. IH), 10.75 (br s. IH). 

75^4^tff: mnm) (la-1.6H,S0rH,0 <b LT) C. 48.25; H. 4.95;. N. 12.5 

0; S, 7.16; {^^W C, 48.47; H, 4.95; N, 12.56; S. 7.11. 

<-&fifeMl3> hV yj^^^nyl.-$tiy7.;V:^>'Wt 4 - (3 - T^f-/V7 3;=.yW 
T^y) -7:^ h^i^ ~ 6 - ^-ry]} =^;l^ aL7.7-)\^ (6a) CD-g-fiK 
l)g^^ 4 - ^ a D - 7 - - 6 - ^^-^i/y ^/l- [^SiRpfffi 

5.770.599 -§-*3 J: t)5|^ 5,770.603 -^la^] (3. 74g. 14. 8 nanol) *5j:i;«3- 
T$/r-^f73i/V (2.0 g, H.Smmol) <r> V -f n /< J ^ )\^^^ (200 

mu ^ 5 ^F^:&pfijiiiK^-itfe„ '(mm^mMx.. -mm. 4- o-r-t 

5 y) - 7-p{ - 6 - ^-f >/y j:;^x/t'm^MSr#. 

(4.78 g. 1 mSfe^^ LTlR* 839J) . Z.(0\'C^m (3. Og. 7.74 mmol) 
(Oi^if J-'A.mWL (100 mL) t;: 28«7'i^^=T7lc (2 bL) ■^;&0x.. Jlta-e 4 
I^M«*^m. ilii£*-&fco ^Ufctt^J^^Jg^, i^JETIS^iU. l-[3-(6- 
t Kn :^r'>-7-;;'{ h^i^-4- ^"^yy ri^/VT' ? / ) 7 r^/l-] at ^ / (2.07. 
g. 87X)Sr#fc„ 
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2)1- [3-(6-t KP=^rv'-7-;< h=3ri^-4- =3E^-^i/ y ^ / ) 7a: ^ 7 



m (20 mL) §r7»cm-ha^^L, h y ^.V;^/V7jNi^B^fflzKife (0. 57 

mL, 3.4nimol) trmTl^lto SlSl^?0eS:^>!f tC^mtC^m 2 

trassuL^jETisijitL, mmit^i^ 6a (1.20 g. m)^mit. 



*H NMR (300MHz, CDCI3) 6 ppm: 2.65 (s. 3H), 4.06 (s, 3H). 7.40 (s. IH). 
7.53 (t. J = 7.9 Hz. IH). 7.76 (br d. J =7.8 Hz. IH), 7.72-7.83 (m, IH). 

7.91 (br s. IH), 8.16 (br d, J = 8.9 Hz. IH). 8.24 (t, J = 1. 8 Hz, IH). 

8.75 (s, IH). 

<-n'^^14> h y :7>»L';^p pi ^ 4 - ( 3 - o p - 4 - 7 

;d-P73.n/vr $/) -7- 7t h=¥i^7 6- =¥-^>^y:=^/V a:^7^/P (6b) (D^^ 
4- i3- ^uti -4 - 7/V:;j-uy 3Lz:^/VT K /) - 7- ^ h>i/'^-f >^y y - 6- 

^^v^-g•^Ml 3-2) tmm^£:^m'^n&jt-r^6-hv 7}^-hW 6b 




6b 



6b: 'H NMR (300MHz, DMSO-dg) 5 ppa: 4.07 (s. 3H). 7.45 (t. J = 9. 1 Hz. 1 
H). 7. SI (s. IH). 7,76 (m. IH). 8.09 (dd. J = 2. 5, 6.8 Hz, IH). 8.64 (s. 
IH), 8.68 (s, IH). 9.94 (s, IH). 



> (870mg, 2.8inmol) , f y (0. 34 mL. 4. 2 mmol) (DT± h =- h V 
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4- (3 /) - 7- M h ^i^^-t:/ V >" 6 - 

MeO -^N'-^ 
6c 

6c: 'H NMJ{ (300MHz. DMSO-de) Sppm: 3.79 (s. 3H), 4.06 (s, 3H), 6.75 (m. 

IH), 7.34 (m, 2H). 7.44 (m, IH), 7.51 (m. IH). 8.61 (s. IH), 8.74 (s, 1 
H). 9.84 (br s, IH). 

<'^^M16> h y :7/V;^-p;;< iJ/^^yVTh^Sfe 4 " (3 - P n - 4 - D 
7:t^=^/l^T^y) -6 - ;^ Y^Z^-7- ^i-yV^?^^ ^:^T/l^ (6d) CD^^g 
i) 7-'<^'-:^/U^aE^ v- - 4 - P u - 6 - b ^-y^-ryf V >m.mm. Wennequin 
J. Med. Chea. 1999, 42 (26), 5369-5389 (;i|a®]*J j; 1/ 3 - ^pp -4 
- 7/V^PT-y ^^ffiV\ ±12 Hennequin h^M.(Dljmh L<\±^Ml 
3 <D:*r&-C 7-^>i^/W;j-J^i^ - 6 - p« h^lri/ - 4 - ^-tV V =-J\^) - (3 - :^ p 
P -4- 7yv;^n7 3.-;V)T5>igiemt.J:^^Ufc (JR^ 83?t). :i(D^^m 
(412 mg)t;: h y 7yu;rpg1im (7 mL) Sr;!W^. 90 ^mmmmm^r^. Mii^^ 

5^;>V3:-7^/w-e«fe#^, ii^JET^j^-f-S 4 - (3 - ^ p n - 4 - 7/U;d-P 7 a: 
=^ji^7^/) -6- ;A h^i^^-r:^V>-7-:t-;\^ (^JIW) Sr^fcp 
-a-^ja^r-a-^ifeM 1 3-2) ^!iJ^;^£:^^-CSi;S;^=fToyto S^S^!^T^. SfS?^^ 
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l-hVyi—hi^ed (66%) 




6d: NMR (300MHz. DMSO-d,) 6 ppm: 4.09 (s, 3H), 7. 49 (t, J = 9. 1 Hz. 
IH). 7.78 (m. IH). 7.91 (s, IH), 8.10 (dd, J = 2, 5. 6. 8 Hz, IH), 8.20 (s. 
IH), 8.61 (s, IH). 9.92 is, IH). . 

<'^M17> hi; 7/U;^np« A - {3 - n u - 4 - 7 

^y^=-/l^T^/)-7-::^h^i^-6-^-ry^V=-;l' (fie) (D^^ 

1) ;^ ^t^J^/l-Ji^^Wt (723 mL)fc 6,7- i^x. h^i^- ZH-^-^V ]} > - 4 - 2j- 
> (120.9 g. 516 mmol) iSrAOK.. \Z.MWt\^ti:-mh . F^iS 59~71'CT' L 

- (88. 53 g. 593 nmol) ^ 10 ^ii>\'^Xln^fc„ 80'C~104*C-e. 

11 *Jc?&Lfc„ 7k (3 Dig^v.^r 48% TkSfe-fbi- h y ^J^i^n^ 

(930 g)ilrA^Ix.^ 4lftti#I<S:^S®Lv tR (200 mL x2) t?efe#L, 7-:i:hdei/' 

- 6 - t Kd ^i/- - 3^r-^■^>/ y - 4 - (97. 45 g, 473 mool, 92%) ^ 

2) ilTlcilF^ (825 mL){C 7 - 3z hdp'> - 6 - fc Kp - 3fl'-^^>/y - 4 

(106. 4g. 516 mmoD^rAOx., rtiS 88'C-Cig#Lfc„ f^i^i^ (107 
inL)^ 10 ^;i^ttTMTL, ^(D^f^m gstJ-lOSTCT 1.5 ItKMI^Lfco 
IfcJ^mTk* (3 L) ^*n;t^^«^*Ml&L, 7k (50 mL x 4) xm^LtCo o 
m^iCpi ^ /-/l^ (400 mL) *3j;Ut IN Tkl^^b^f h y A (100 mL) ^^0 

^Sr-g-fc-frT, @6*>i-#-5i^SI 7- 31 hd^i^ - 4- :*:ary - 3,4 - i^.t Kp 
y y - 6 - ^ 3:::^ x/V (49. 3 g, 395i) ^^^tia 

3) Ji|a3:;^7^yw^$: (60.14 g, 242 budoI) lillt'fb^^^yl' (810 mL) id^n 
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DMF (16.8 mL) ^ l*3jfi 16^ ~2l'C.-CfiT b, F^M 63r~65'CT 2 ^f^^^ 
Lfco ^^C}^m^ (500 roD^^t/PXL^atfc. 

^f^* 2 UliiOiSbfcm, ^'oad->>'VA (300 jdL) H^SWtK 
(250 mL X 1. 300 mL x 1) -C«la?f fSjlftLfc-o ^J3ET> ^iE^Sr^g^Ufc 
ajtSr->y ;^'>'V^;&7A^a-r h-e*fML, g^^ 4 - n a - 7 - ^ h 
^i/-6-=af'^Vy -/I' ^^T^V (29.2 g. 45%)Sr#fco 

4) 4- ^^pn -7-3t h^rv^-e - ^-Ty V =^^^ :x-7.^?V (10 g. 40.3 
mmol) y:^xx/<.J —}V (250 mL) iSit)? 3 - n u - 4 - T = 
y V (5.86 g, 40.3 mmol) ^Mtl. m^^^ 90t:T* 2 ^KS^^L/hc SJc 

i-^ J—}^ (120 mL) iZliB^/c. 28%7'> 
^^TTk (12 mL) 7k (200 mL) iSrAP^fco WW b 

fc&^tlSr^^L. i^-^W^ (100 mL) . ^jETI£«IL, 4 - (3 - iJ' p a - 
4 - 37 ;v.:;j- - y ^ =^j\^T x J) - 7 - a; h ^-^^-^y U - 6 - — 
(10.65 g, 79?S) ^#fc„ 

'H NMR (300 MHz, DMSO-dg) 5 ppm: 1.44 (t. J = 6. 9 Hz, 3H). 4.34 (q, 
J = 6. 9 Hz. 2H). 7.19 (s, IH), 7.41 (t. J = 6.9 Hz. IH), 7. 80 (s. 1 
H), 7.83 (m, IH), 8.22 (dd, J = 2.5. 6.9 Hz. IH), 8.47 (s, IH), 9.4 
8 (s, IH), 9.60 (br s, IH). 

5) 4- (3 - p p - 4 - y;v:^n - y^=-?vT - 7-=r. y 

y - 6 - ^—A^ (10.5 g, 31.5 mmol) ©T-fe ^ — b ^ i^^Wi (350 mL) ^ 
7jcm±8l#L. eyv^y (4.13 mL, 51. 1 mmol) ^3 J: T/SStIc h y 7/1^;^- n 

9 y y^^X^a^l^m. (7.95 mL, 47.3 mmol) "MMX 15 ^F^^i^bfCo 

^^mz.fS.^%-Q'^Br^W^\.. (700 mL) io :^ 9 > - (200 mL) 

^&Anx.fc„ ^fifeLfc@i*:?:^«5ib. ^JET$S;l^iit. 6e (9.8 g, 

67?fi)^e^@«^i LX^lfco 
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6e: 'HNMR (300 MHz, DMSO-d,) 5ppm: 1.42 (t, J = 6.9 Hz, 3H), 4.35 (q, 
J = 6.9 Hz, 2H). 7.48 (t, J = 9. 1 Hz, IH), 7.50 (s, IH), 7.76 (o, IH), 8. 
11 (jD. IH). 8.65 is, IH). 8.70 (s, IH), 9.98 (s.. IH). 

5 

<mikm 5 6 > 

e-hy^l/'—h^ 6b (5.63 g, 12.46 mmol) *J J: tZ-ffc-g-*^ 4a (2-49 g, 14.95 
mmol)<DDMFmm {20 ml) 0^m^mt:^<-:fVl^i^Vft^. hyoi^/l^T 
(4.30mL. 31. 15 mmol), xh^^^^ ( h V -7 ol—zUV ± :k-7 ^ ^<y 
10 (283 ms) iiXU3tf^tS^ (I) (95 mg) SO-C-C 1 m^^WVfCo 

r-fe h^Vy>'V-;ic*^&.|fJ^^^fTV\, i6<ji;-t-5;*y:5^y Iba (2.71 
g, 46%) Sr&fe^fB^: UT#fco 



Iba: 'H NMR (300MHz. CDClj) 5 ppm: 1.52 (s, 6H), 2.32 (s. 3H), 2.57 (br 

15 s, 4H), 2.85 (br s, 4H), 3.98 (s, 3H), 7.16 (t, J = 8. 7 Hz, IH). 7.18 (s, 

IH), 7.61 (m, IH), 7.97 (dd, J = 2. 6, - 6. 6 Hz, iH), 8.06 (br s, IH), 8.1 
8 (s, IH), 8.65 (s, IH). 

<mMm5 7> 

20 6- h y 7 h^*: 6b *3 Jit^^b-^-l*? 4c Srffi V^^^fe^J 5 .6 tmmi:^m\Z. i: ^ , 

it-a-^ ihh mm 66%) ^^-^w-^m^i^n^tLxmco 
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Ibb 

Ibb: 'H NMR (300MHz, CDCI3) 6 ppm: 1.52 (s. 6H), 1.87 (s, 3H), 2.60-2.80 
(m, 8H), 3.54 (s. 2H). 3.98 (s, 3H), 7.17 (t, J= 8.6 Hz, IH). 7.19 (s, 
5 IB), 7.54 (m, IH), 7.60 (br s, IH). 7.94 (dd, J = 2. 6, 6.5 Hz. IH), 8.0 
0 (s, IH), 8.67 (s, IH). 

<mmm5 8> 

^ 6- m; 7 6b ioXXf' 4 - (1. l-i^/ ^yv -2':fu H'^^/V) \i'^y 

n^biri>i[:'^m ibc (Jlx^73%)^#fco 




Ibc 

15 Ibc: NMR (300MHz, DMSO - dg) S ppm: 1.45 (s, 6H), 2.83 (br s, 4H). 3.1 
1 (bx s, 4H). 3.97 (s.. 3H), 7.22 (s, IH), 7.42 (t, J =9.1 Hz, IH). 7.81 
(m. 1). 8.16 (m, IH), 8.56 (s, IH), 8.58 (s, IH). 9.83 (s, IH). 
4- a, 1-:^:^ '^^l- - 2 - :fa \^zzj]^) if-<y m^'tlnMk VXl:'^9 i^^^iSi 
P (2.5^:1:) i^my^^ tmmf£:^^-C^0.. HSL^my : 'H NMR (300 

20 MHz, DMSO -de) 5 ppm: 1.39 (s, 6H), 2.30 (s, IH). 2.61 (br s, 4H), 2. 93 
(m, 4H). 
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<mmm5 9> 

it^^ Ibc (200 Mg, 0.44 mmol), :^ffe;7'p f (40 uL, 0.44 mmol), mkl^ 
y !>A (183 mg. 1.32 vmo\) (K> T>W (5 nL) ^ 60~70'C{z:>!)Pf^S# L^to 

:^tKX*) ft ^it^m Ihd im ms, 19%) ^'^tCo 




1bd 



Ibd: 'HNMR (300MHz. DMSO - d,) fippm: 0.85 (t, J = 7. 4 Hz. 3H), 1.30-1.5 

0 (b. 2H). 1.42 (s, 6H). 2,21 (t. J = 7.4 Hz, 2H), 2.41 (br s, 4H). 2.69 

(br s. 4H), 3.97 (s, 3H)', 7.22 (s, IH). 7.44 (t, J = 9. 3 Hz, IH). 7.83 

(m. IH). 8. 18 (dd, J = 2.4, 6.9 Hz. IH). 8.57 (s. IH), 8.57 (s. IH). 9.8 
6 (br s, IH) . 

<mmm6o> 

■^m lbe{C^^L/c (11X^48%), 




MeO 

Ibe 

Ibe: 'H NMR (300MHz, DMSO - dj) fippm: 0.85 (d, J = 6. 3 Hz, 6H), 1.43 (s. 
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6H), 1.76 (jD, IH). 2.04 (m. 2H). 2.39 (br s, 4H). 2.70 (br s, 4H). 2.70 



(br s. 4H). 4.02 (s, 3H), 7.22 (s, IH). 7.44 (t. J = 9.0 Hz. IH), 7.84 
in, IH), 8.19 (a. IH). 8.57 (s. 2H), 9.86 (s. IH). 

<mMm6 1 > 

ib^^ 4a (0. 44 g, 2. 65 jiunol) (Di^^r p o ^ (5 n,L) Sr^-jci^TSj^^ 

ttJC 4, 4, 5. 5-7^ h ^ ^ 3, 2-'J:t^i-7ffu y y (pin-BH) O 1 M THF m 

m (2.7 mL, 2.7 mmol) i3XX^ RhCl(PPh3)3 (25 mg) ^r^flxifc, 7 

pin-BH OlM THF^^ (2.7 mL, 2.7 mmol) SrJPx. ^ ^iZ-^^^ 
Pin-BH OlM THF^^K (2.7 mL, 2. 7 mmol) ^Mx.rZo 9.mmmW=^. - I 
Ot:fc:;«&i|IL, MW**AOx:fc'. jiS^4&»Srv^3i5^yUrc-7^/i, (40 mL xl. 10 mL x 

D-QmiHv: nm. mmi^o ^tjLfc^s^^i^^a.osg )izit^!^ ea (452 mg. 

1.0 mmol). PdCl,(dppf) •CH.CI, [dppf =1.1' -Bis(dipheny]phosphino)fexro 
cene] (27 mg. 6.03mmol), 2M ^M-t h V ^ ATicmWL (4.5 mL), DMF (6 m 

o'K:'cif^mw:Whit„ Rjtm^mmizmvtc^. A oomu ^mxl. ±^!^ 

^Srmm^^/i- (30 mL X 3) .T'ttt±ILfCo ^tSfP^ilTK (20 mL) X^^^^^. 

Si-rSi: S6tJi:i-5 Ibf (115 mg. 25%) Hm^^Mt l^xn^tltc. ^th=ti? 
ic^yU3i-7^/P (4 n,L) l:i^/5?t, *?&T4N i^lfe/g^gfeai^/l. (61 uL) 
XL^MTL«^<^#Lyt„ et^l^SriSSiL. Ibf • (68 mg. 1^^*^^ 
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Ibf-HCl: 'H NMR (300MHz, CDClj+DjO) 6ppm: 1,50 (s, 6H), 2.70 (s, 3H). 2. 
80-3.60 (m, 8H). 3.97 (s, 3H), 6.67 (d. J = 16. 2 Hz, IH), 6.90 (d. J = 1 
6.2 Hz, IH), 7.12 (t. J= 8.8 Hz. IH), 7.30 (s, IH), 7.71 (m, IB). 8.02 
(dd. J = 2.4. .6.6 Hz. IH). 8.57 (s. IH). 8.72 (s, IH), 9.70 (br s, IH). 



<mmm6 2> 

^it'^m ibg {u^m)^n-tt„ 




MeO 



Ibg 



Ibg: 'H NMR (300MHz. CDCla) Sppm: 1.53 (s, 6H), 2.31 (s. 3H). 2.55 (br 

s, 4H), 2.65 (s, 3H). 2.84 (br s. 4H). 3.99 (s. 3H), 7,20 (s. IH). 7.52 

(t. J = 7.9 Hz, IH). 7.74 (br d. J = 7.7 Hz, IH). 7.78 (br s. IH), 8.05 
(s, IH), 8.16 (dd, J = 2.1. 8.1Hz, IH), 8.69 (s, IH). 



-^h^\t^m Ibh (IR^ 68%)^#fCo 




MeO 



Ibh 



Ibh: 'H NMR (300MHz. DMSO - d^) Sppn: 1.43 (s, 6H), 2.16 (s, 3H), 2.37 
(br s. 4H), 2.69 (br s. 4H), 3.78 (s, 3H), 3.96 (s, 3H). 6.70 (dd, J = 2. 
2. 8. 2 Hz. IH). 7.20 (s. IH). 7.28 (t. J = 8. 2 Hz, IH), 7.42-7.55 (m, 2 
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<mmm e 4 . e 5 > 

5 Ibi. Ibj icg^^LfCo 



Ibi: ]|X^78%: 'H NMR (300MHz, DMSO - dg) fippm: 1.43 (s, 6H). 2.18 (s. 3 
H), 2.40 (br s. 4H). 2.68 (br s, 4H), 4.00 (s, 3H), 7. 47 (t. J = 9.2 Hz. 
IH), 7.75 (s, IH), 7.81 (m, IH), 7.88 (s, IH). 8.13 (dd. J = 2. 7. 6. 6 H 
10 z, IH), 8.54 (s. IH). 9.77 (s, IH). 

<mMm6 5> • 



Ibj : llX^ 78%; 'H NMR (300MHz, DMSO - dg) 5 ppm: 1.44 (s, 6H). 2. 56 (br s, 
4H), 2.73 (br s. 4H), 3.73 (s. 2H). 4.00 (s, 3H); 7.47 (t, J = 9. 2 Hz, 
15 IH), 7.76 (s. IB). 7.81 (m, IH). 7.88 (s. IH). 8.13 (dd. J = 2. 4, 6.9 Hz, 
IH), 8.54 (s. IH), 9.77 (s. IH). 

<MW]6 6> 




1bi 




Ibj 
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HJfe^ 3 ©:fe-fe-C#?)tL/tT 5 /•^2c (700 mg, 1. 46 mmol) (DU'Vi^l^ 



^it^^ lea (552 mg, 6S%) 



lea: I|X^68%; 'H NMR (270MHz, DMSO-dg) 6ppm: 1.48 (s, 6H), 2.55 (br s, 
4H). 2.74 (br s, 4H), 3.12 (s, 3H), 3.73 (s, 2H), 7.47 (t, J = 9. 2 Hz, 
10 IH), 7.80 (m, IH), 7.85 (s. IH). 8.13 (dd, J = 2. 7. 7.0 Hz, IH). 8.46 (s. 
IH), 8.62 is. IH), 10.09 (s, IH). 

<mMm6 7^7 7 > 

15 <mMM6 7> 



Icb: lDl^24%; 'H im (300MHz, DMSQ-dg) Sppm: 2.20 (s. 3H), 2.40 (br s, 
4H), 2.60 (br s, 4H), 3. 11 (s, 3H). 3.61 (s, 2H), 7.47 (t. J =-9.1 Hz. 
IH), 7.79 (m, IH), 7.86 (s. IH). 8.12 (dd, J = 2.4, 6.8 Hz, IH), 8.42. (s, 
20 IH), 8.60 (s, IH), 10.07 (s, IH). 




1 ca 
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<MMi^6 8> 




Ice 

Icc:- liX^ 45% ; 'H NMR (300MHz. DMSO-dg) Sppm: 2.59 (m, 4H), 3. 13 (s. 3 
H), 3.63 (m, 6H). 7.47 (t. J = 9. 1 Hz, IH). 7.79 (m. IH), 7.89 (s, IH), 
. 8.13 (dd, J = 2.4, 6.8 Hz, IH), 8. 45 (s. IH), 8.62 (s. IH). 10.10 (s, 1 
5 H). 

<mmmQ9> 



Me 




led: J|X^32?S; 'H NMR (300MHz, DMSO-d.) Sppm: 1.55 (s, 6H), 2.40 (m. 4 
H). 3.00 On. 4H). 3.12 (s, 3H). 7.47 (t. J = 9. 0 Hz, IH). 7.79 (m. IH). 
7.88 (s, IH). 8.12 (br d, J = 6.3 Hz, IH).. 8.45 (s. IH), 8.62 (s, IH), 1 
10 0. 10 (s. IH). 
<^SS^J7 0> 




Ice: IlX^49Si; 'H NMR (300MHz, DMSO-dg) 6 ppm: 2.25-2.80 (m, 8H), 3.11 

(s. 3H), 3.58 (br s. 4H), 7.44 (t. J = 8. 9 Hz. IH), 7.79 (m, 2H), 8.11 
15 (m. 2H). 8.43 (s. IH) , 8.58 (s, IH). 10.06 (s. IH). 
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MeN J 



Icf 



Icf: J(X^54%; 'H NMR (300MHz. DMSO-dj) 5 ppm: 1.02 (s, 6H), 2.05 (s. 3 
H). 2.18 (br s, 4H), 2.51 (br s, 4H), 3.06 (s, 3H). 5.89 (d, J. = 12.9 Hz, 
IH). 6.67 (d. J = 12.9 Hz. IH). 7.47 (t. J = 9.0Hz, IH), 7.81 (m, IH). 
5 7.95 (s, IH). 8.14 (br d. J = 6. 5 Hz, IH), 8.34 (s. IH). 8.60 (s. Ift), 9. 
99 (s. IH). 

<lltl0i|7 2> 



leg: i{Z^62«; 'H NMR .(270MHz, DMSO-dj) 6 ppm: 1.46 (s. 6H), 2. 20 (s, 3 
10 H),2.43 (br s. 4H). 2,71 (br s. 4H), 3.10 (s, 3H), 7. 46 (t. J = 9. 2 Hz. 
IH). 7.79 (m. IH), 7.82 (s, 1H),.8.13 (dd, J = 2.4. 6.8 Hz, IH), 8.41 (s, 



15 Ich: l|X^29?i; 'H NMR (270MHz, DMSO-d.) 5 ppm: 1.01 (t. J = 7. 3 Hz, 3H), 
1.46 (s, 6H). 2. 35 (q, J = 7. 3 Hz, 2H) , 2.50 (br s. 4H), 2.72 (br 4 




1 eg 



IH), 8.60 (s. IH). 10.06 (s, IH).. 



<mMm7 3 > 
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H), 3.09 (s. 3H). 7.46 (t, J = 9. 2 Hz, IH), 7.81 (br s, 2H), 8.12 (dd, J 
= 2.4, 6.5 Hz. IH), 8.38 (s, IH), 8.59 (s, IH), 10.04 (s, IH). 

<mMmT4> 



lei: lR^56%; »H NMR (270MH2, DMSO-d.) 6 ppm: .1.45 (s,. 6H), 1.82 (m, 2 



H) , 2.36 (s, 3H). 2.70 (m, 4H), 2.91 (ra, 4H), 3.06 (s, 3H). 7.45 (t, J 

= 9.2 Hz. IH). 7.77 (br s. 2H), 8.11 (br d, J - 7.0 Hz, IH), 8.29 (s, 1 
H), 8.55 (s, IH), 9.98 (s, IH). 
10 <|lliS0ii7 5> 



H) , 2.03 (m, 2H) , 2.19 (s. 3H). 2.34 (si 3H), 2.85 (br d J = 11.3 Hz, 

2H), 3.00 (m, IH). 3.07 (s. 3H), 7.46 (t, J = 9. 2 Hz, IH), 7.73 (s. IH), 

7.80 (m. IH). 8.12 (br d, J = 6. 8 Hz, IH), 8.34 is, IH), 8.58 (s, IH), 

15 10.02 (s, IH). 

<mmm7 6> 



Me. 





1cj 

Icj: JlX^46S4; 'H NMR (270MHz, DMSO-d,) 6ppm: 1.49 (s. 6H), 1.71 (m. 4 
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Ick: liX^24%; NMR (270MHz, DMSO-dj) 6 ppni: 2.17 (s, 3H). 2.-36 (br s, 
4H) . 2.50 (br s, 4H) , 2.69 (m. 4H). 3,10 (s, 3H), 7.46 (t, J = 9. 2 Hz, 
IH). 7.80 (br s. 2H), 8.13 (dd, J = 2. 4, 6.8 Hz. 1H), .8.42 (s, IH), 8.5 

9 (s. IH). 10.06 (s, IH). 



Icl : H5l^3154 ; 'H NMR (270MHz, DMSO-dg) 5ppm: 1.47 (s. 6H), 2.87 (t. J 
= 6.6 Hz, 4H). 3.11 (s. 3H) . 3.26 (s, 6H) . 3.25-3.51 (m. 4H). 7.47 (t. 
10 J =9.2 Hz, IH). 7.80 (m, IH) . 7.84(s, IH). 8.13 (dd. J = 2. 7. 7.0 Hz, 
IH). 8.45 (s, IH). 8.62 (s. IH), 9.40-9.60 (br s. IH). 10.09 (s. IH). 

<mmm7 8> 

1) 5^;/ o ^-4 -=iVaryh 7=-/^^ (4f M 2000-169451 IdlB^) (5. 65 g, 
15 21.7 minol) jZlgfji&^/l'AT ^ e^^' (4.51 g. 43.3 mmol) iSXX^;^ K'^i^a; 

(60 mL) ^M^. 4 10mmm^'^nLo S;&^5j5^ 200 mli^fiZt. 

-c7K^m±. iffrmm^mi^i^, Ti^-cm^vtc. mi^T'^mu 6-:/a^-7- 

- Va-atf-^-^y'y V - 4 - xi-V (5,21g, 64%) ^Wcc 6-':f n ^-7-=- h 
p_3^_£^^^y V - 4- (1.34 g, 5. 0 mmol) <DV/^^>^^& (20 mL) 

20 iZ^^'C^MitV > (0.70 mL, 7.5 mmol) :}3 i tJ'i^'l' ^ p If/U^^^/l-r 5 

V (1. 29 mL, 7. 5 mmol) ^^JUx.. 80^. 5 l^mW^WVtlo MM.-^ 3 - ^J' o P 

- A- ^J^ri-UT^V y (1.09 g, 7.5mmol) (O^ ^ y n /< / — /^m^ (5 

mL) tr^qx. -mmnLtCo Emmir^^-^y oo mu iz^%\ 30 
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ST^i*^^. ^^m^m^. ^iS^Lfco :i<Dit^m^:im%m aio g, 20.0 

mmol), llfl&m (10njL)» *3 i t^j:^ / -/l^ (30 mL) ^iP;t, 1 ^fB^oISE 

hV/W (10 niL) -CMiJfcU, 6- T'o* -AT* - (3 - a p - 4 - 7/U;j-o73i 
-4.7- #:^y"y >v^T^^^ (5' ) (987 fflg. 54%) Sr#fCo 




5' 



5' : 'H NMR (300MHz, DMSO-dg) 5 ppn: 6.24 (br s, 2H). 7.00 (s. lH), 7.4 
2 (br t, IH). 7.79 (br s, 1H>. 8.17 (br s, IH), 8.43 (s, IH), 8.68 (s, 
IH), 9.64 (s, IH). 

V^^ Ar*-(3 - ^ n d - 4 - yj'l^ii-U 7 ^iri/V) - 6 - [3 - p< ^Jl' - 3 - (4 - > 
yl^- 1 _ t-^^-^-,!^) _ 1 _ y^-;V]_4,7_df-^y y Vi^T^ > (2a' ) 
(ltX#68?i) ^^§fc:„ 




2a* : *H MR (300MHz, DMSO-de) 5 ppm: 1.47 (s, 6H), 2.67 (s, 3H). 5.99 
(s. IH). 6.90 (s. IH). 7.38 (t, J= 9.2 Hz; IH), 7.80 (m, IH). 8.15 (dd. 

J = 2.6. 6.8 Hz. IH), 8.37 (s, IH), 8.44 (s, IH). 9.65 (br s, IH). ; 
3) 2a' (200 mg, 0. 44 mool) © f JJ i^^^f^ (4 ml) iC?^ ^ 
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ay K (80 ,/L, l.Ommol) S:;!JP^. 4 ^^l^m^L. 9 ^^7slVits=:-j\^^ 

°y K (80 /zL. l.ODimol) ^n^t., -IftSl?^^. ^h\!ii^9V7.fVfs^=^,\.i^ 
oy K (80 mL, 1.0 mmol) Sr^Px: 6 It^^jgijigLfco Tfc^^Atl. i^^^f^/P 
(30mLx2) TftfittlL. ®JBgLfc„ ^#e>i^fcla{^^^^T-fe: h i:^ h y /VT^^jfe, 

m\:.\Y,^m leg- (145. mg. 55%) Sr^^lo 



•H NMR (300MHz, DMSO-d,) Sppm: 1.41 (s, 6H). 2.11 (s. 3H), 2.33 (br s, 



H), 8.02 (s, IH). 8.11 (m. IH), 8.66 (s. IH). 8.74 (s, IH), 10.20 (br s. 
IH). 

•g-^^BJ 2(0:^^T#?3nfcT $ y fli:2a (453 mg. 1. 00 nunol) , ^-^^iV^i^ 
7'pf;J->Mi5'P5>f K (152 mg, 1.20 mmol), y^)^=i-fVT^V (167 ^ U 1. 
20 mmol) © DMF (4. 5 mD^^Sr^ST 19 ^f^, MCTQ-Q 6 L fco 

(100 mL) \Z.M, g^ggoi^^/p (lOO mL X 2) "etttfiLfco 
tl'fc^^ii ^^fp^ig;?fc (100 mL x 2) Tgfei!^ LBtK^^-^- h y J^-^%W^. 

laf (120 Dg, 22%) «&#fco 




leg' 



leg' : TOP Mass: m/z = 609 [M+1] ; 



4H), 2.66 (br s. 4H), 3.61 (s. 6H). 7.46 (t. J = 9. 1 Hz. IH). 7.78 (m, 1 
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laf: 'H NMR (300MHz, DMS0-d6) 8 ppo: 1.46 (s, 6H). 2.12 (s, 3H) , 2.1 
7 (s. 3H), 2.38 (br s, 4H), 2.67 (br s, 4H), 2.74-2.83 (m, 4H), 7.46 (t, 
5 7=9.0 Hz, IH). 7.80-7.85 (m. 2H), 8.17 (dd. / = 6. 9, 2.4Hz, IH). 8.6 
2 (br s, 2H), 9.66 (s, IH), 10.03 (s, IH). 

<m^m8o> 

. ^^m2(D:^^-^'^ibfltcT^^^2a (452 mg, 1.00 mmol), r h P (1 
10 26 ng, 1.50 mmol). fiW (423 mg, 5.00 mmal), HATU (701 mg, 1. 84 mmol) <0 
DMF (1.0 mL) ^*KS:^ta'C 20 bfc„ Sf&^^^rfiWTK (100 mL) (Jlfott, 

§^^31^/1.(50 mL X 2)T'ttttiL;to m^i^lt^Um^mo^MTk (50 mL x 2) 

15 ViJfc-rSr ^-CBfi^^-rS^-S'T'y ViJ^^ki-g-igjl lag (71 mg, 14%). Sr^^/to 
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lag: 'H NMR (300MHz, DMSO-dj) 8 ppm: 1.45 (s, 6H). 2.06 (s, 3H), 2,15 
(s, 3H). 2.37 (br s, 4H), 2167 (br s, 4H). 7. 46 (t, / = 9.0 Hz, IH), 7. 



81-7.85 (m, 2H). 8.19 (dd, / = 6. 3, 1.8 Hz, IH). 8.54 (s, IH), 8.63 (s. 
1H), .9.98 (s, IH), 10.26 (s, IH). 

5 

<mmmB 1 > 

•g-figM2®:*rSfeT?|§e)tLfcr ^ /^2a. (452 mg. 1. 00 uunol) , -Jrf^ ^^^.^ 
- (220 mg, 2.61 miDol) <DhJU:ii> (15 jnL) ^I^Sr^iS-C 1. 5 It^aliiit 

10 B&^t-T:^:^ 'y:f]) >i^it^!^Uh (no mg, 20%) 



Uh: *H NMR (300MHz, DMSQ-de) 6 ppm: 1.46 (s, 6H), 2.21 (s, 3H). 2.27 
(s, 3H). 2.44 (br s, 4H), 2.67 (br s, 4H), 3.17 (s, 2H), 7.45 (t, / = 9. 
3 Hz, IH), 7.78-7.83 (m.. 2H). 8.14 (dd, / = 6. 9, 2.4 Hz, IH). 8.60 (s. 1 
15 H), 8.71 (s, IH), 9.93 (s, IH), 10.01 (s. IH). 

<mmm8 2> 

"^^m 2 htltcT ^ y 2a (452 mg, 1. 00 inaol) , ->Tymm 

(425 mg, 5.00 mmol) . h !) a^^^VT ^ (209 (it, 1.50 nunol), EDC (288 mg, 
20 1.5 mmol) © DMF (5.0 oL) mm 'km.m.'C 14. mmW.W\^tCo Si^^^SrfiWTK 

(100 mL) ichn. mnk^'^/i- (so mL x 2) "xftttti Lfco ^bhtc^mM^mfa 

^t^TK (50 mL X 2) -^i^^ L«t7K?ii5Sfe-^ h V ^M^xn^^. i^JET^jj^^W* 
^hic;^^ /-/i^Hf^^WB^l^. ^i^t-ri:ti^y:^V>^it^^iai (189 mg. 
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37%) 




CN H HN 



lai: 'H NMR (300MH2. DMSO-ds) 6 ppm: 1.46 (s, 6H), 2.34 (s. 3H), 2.64 

5 (br s. 4H), 2.74 (br s, 4H), 4.14 (s, 2H). 7.46 (t, / = 9.0 Hz, IH), 7. 

80-7.86 (m, 2H). 8.19 tdd. / = 6. 6, 2.1 Hz. IH). 8. 59 (s, IH), 8.64 (s. 
IH), 10.10 (s. IH), 10.31 (s, IH). 

<mmms 3> 

10 '-^^M 2 t?# (b ifltlT ^ / flC 2a (905 mg. 2. 00 mmol) , 2-^ a o oi 

p K (840/xL, 8. 00 minol) (^>fc*yv^V (5. 0 mL) ^^^^ 

ia-ci ^r^SiJ^UiTco SJi;*S^iafn:&:S7K (200 mU {^felt, g^^^f^/v (200 
jdL X 2) -QmmVlt. #e»*^fc^«liiiS:€aflI^^£2K(300 mL X 3) -C?5t<^UM7K 

m.^-ryvi7j^-^nm^. mEE-fmrnt^^^i^-^a mt^^y^y^ff^^y^i^^ 

-yv) lc# g 6«J ^ i- 5 y y '-^ ^{fc-^f^ la j (9 mg, 0. 8%) «:#fc„ 



laj: 'H NMR (300MHz, DMSO-dg) 6 ppm: 1.46 (s. 6H), 2.29 (s, 3H). 2.55 
20 (br s, 4H), 2.77 (br s, 4H). 5.75 (s, IH), 5.91 (d, / = 9.9 Hz. IH). 6. 
01 (d, J = 16.5 Hz, IH), 6.85 (dd, / = 16.4, 9.9 Hz), 7.45 (t, J". « 9.1 




1aj 
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Hz, IH), 7.74-7.83 (m. 2H). 8.13 (dd, 7 = 6. 8, 2.2 Hz, IH), 8.35 (s, IH). 
8.57 (s. IH), 10. DO (s, IH). 



<|IW(|8 4~8 7 > 

*5iTJ5^^£fiaJ3-2)(^)J&^fe^^:^lfeV^. {t:-a-«fe lak ~ lan t^^^Vft (Scheme 6)0 
Scheme 6 

iXr °2f*^u ^ ^ 





<|IJ£^?il8 4> 
(l|5l^40%)„ 




<^0 HN-^OMe 



lak: 'H NMR (SOOMHz, DMSO-d.) S ppm: 1.42 (s, 6H). 2.15 (s, 3H). 2.35 

(br s, 4H), "2. 63 (br s, 4H), 3.78 (s, 3H), 5.83 (dd. J = 10.3, 1.7 Hz, 

IH), 6.32 (dd, J = 17.0. 1.7 Hz, IH), 6.57 (dd, J = 17.0, 10.1 Hz, IH), 
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6.72 (dd, J = 7.8, 2.2 Hz. IH). 7.29 (t, J = 8. 2 Hz, IH), 7.48-7.55 (ra. 



IH). 

5 ■<|lli£#!l8 5> 
Ufc (IR^ 11%) o 



10 (br s, 4H), 2.63 (br s. 4H). 5.84 (dd, /= 10.3. 1.5 Hz. IH). 6.33 (dd. 
/= 17.1. 1.5 Hz. IH). 6.58 (dd. /= 17.0, 10.1 Hz, IH), 7.57-7.64. (o. 
2H), 7.85 (s. IH), 8.16 (d, / = 7. 1 Hz, IH) , 8. 42 (s, IH), 8.67 (s. IH). 
8.71 (s, IH), 9.88 (s. IH). 10.12 (s, IH). 

15 <mmms6> 

^jk-g-^I lam (Cl^g^Lfc (liX^ 72»)o 



2H), 7.81 (s, IH), 8.60 (s, IH), 8.71 (s, IH), 9.81 (s, IH). 9.83 (s. 




lal: 'H NMR (300MHz, DMS0-d6) 6 ppm: 1.43 (s, 6H), 2.14 (s, 3H). 2.34 




lam: 'H NMR (270MHz. DMS0-d6) 8 ppm: 1.42 (s, 6H), 2. 14 . (s, 3H)', 2.35 
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(br s, 4H). 2.63 (br s, 4H), 2.90 (s. 6H), 5.82 (br d, / = 10.0 Hz, IH), 

6.31 (br d, / = 17.0 Hz. IH), 6.57 (dd, / = 17.0, 10.0 Hz, IH). 6.76 (d. 

/ = 9.2 Hz, 2H), 7.56 (d. / = 9. 2 Hz, 2H), 7.75 (s, IH), 8.46 (sj IH), 
8.63 (s, IH), 9.70 (s, IH), 9.82 (s. IH). 

<II»J8 7> 

(JtK^ 63%) „ 



Ian: 'H NMR (270MHz. DMS0-d6) 5 ppm: 1.42 (s. 6H), :2. 14 (s, 3H), 2.34 
(br s, 7H). 2.62 (br s. 4H), 5.83 (dd. /= 10.0. 1.9 Hz. IH), 6.31 (dd, 
/ = 17.3, 1.9 Hz, IH), 6.58 (dd. / = 17.3. 10.0 Hz, IH), 6.96 (d. / = 
7.0 Hz, IH). 7.27 (m, IH), 7.63 (br s, 2H), 7.80 (s, IH), 8.57 (s. IH), 
8.70 is. IH), 9.81 (s, IH). 9.84 (s. IH). 

-a-J^fifiJ 1 h])-7l — 6e (L 00 g. 2. 15 mrnol) , m:XM\:^t(lO 
4b (395 mg, 2.58 mmol), h V ^'^'^Jl-T ^ > (16 mL), DMF (4 mU <SriDx.. 
^^SSI^V^5Sbf^Sri^ft^3 5SLfc^. mWty<9 i^^J^W (48.2 mg) *3 

y 7:r:=7l'*.X7-f V (67.9 mg) ^M^s 80^1? 5 mmmWl^tCo ®JE 

mm. THF- Tki tJHj^^]. n^t'ti>:^y;^V Ibk (434 mg, 43%) Sr 
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"a 




Ibk 

Ibk: IH NMR (270 MHz. CDC13) 6 ppm: 1.51 (s, 6H). 1.53 ( t, J = 7.0 Hz, 
3H), 2. 80 (m, 4H), 3.80 (m. 4H), 4.18 (q. J = 7. 0 Hz. 2H), 7.17 (s. IH), 

7.17 (t, J = 8. 8 Hz, IH), 7.40 (br s, IH), 7.54 (m, IH), 7.92 (s, IH). 
5 7.95 (dd, J = 2.6. 6.3 Hz, IH), 8.68 (s; IH). 

<^JfeM8 9~1 1 1 > 

ibi ~ibah i^-g-^Lfc, \t^m<omiktisLmisiix:^:^^i^'YJ\^^-9^ 

10 UiTl'lEfo 

<mmm^ 9 > 

Me ^'Y^r^N 
Ibl 

Ibl (IR^ 70?i): IH NMR (270 MHz. CDC13) 5 ppm'- 1.51 (s. 6H), 1.51 (t, J 

= 7.0 Hz. 3H), 2.43 (s, 3H). 2.82 (t. J = 6. 1 Hz, 2H), 3.39 (s. 3H). 

3.54 (t, J = 6. 1 Hz, 2H), 4.17 (q, J = 7. 0 Hz, 2H). 7.15 is, IH). 7.16 

15 (t, J = 8. 8 Hz, IH), 7.52 (br s. IH), 7.56 (m, IH). 7.92 (s, IH). 7.95 

(dd, J = 2. 7, 6.5 Hz. IH). 8.66 (s. IH). 
<IIJ£^J9 0> 



Ibm 
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Ibm (J&^ 53X): IH MR (270 MHz, CDC13) 6 ppm: 1.51 (s, 6H), 1.53 (t, J 
= 6. 9 Hz, 3H) , 2. 42 (s, 3H) . 2. 59 ( t, J = 6. 5 Hz, 2H) , 3. 01 (t, J = 6. 5 
Hz, 2H), 4.21 (q, J = 6.9 Hz, 2H). 7.16 (t, J = 8. 8 . Hz, IH), 7.18 (s, 
5 IH), 7.54 (br s, IH), 7.56 (in, IH), 8.00 (dd, J = 2. 6, 6. 3 Hz, IH), 8.12 
(s, IH), 8.67 (s. IH). 

<mMm9i> 



10 Ibn (JtZ^ 55%) : IH NMR (270 MHz, CDC13) 5 ppm: 1.40-1.60 (m, IIH) , 1.60- 

1.75 (m, 4H), 2.74 (m, 4H), 4.19 (q, J = 6.9 Hz, 2H), 7. 17 (t, J = 8. 6 

Hz, IH), 7.17 (s, IH). 7.34 (br s, IH), 7.52 (m. IH), 7.91 (br s, IH), 
7.95 (dd, J = 2.7. 6.5 Hz, IH), 8.67 (s, IH). 

15 <mMm9 2> 



Me ^"Yt"*^ 

Ibo-nHCl [Ibo ^yi^ (1:2) 4^, tSSfe/S^B&^f'/V' (3 S 

4) X'^mmtLf^'] (n = 3 a^LTlRS^ 41%): IH NMB (270 MHz. CDC13) 5 
ppm: 1.48 (t. J. = 6.9 Hz. 3H), 1.82 (br s, 6H), 2,89 (s, 6H), 2.92 (br s, 
20 3H). 3.70 (br s), 4.30 (q, J = 6.9 Hz, 2H), 7.47 (s, IH), 7.55 (t, J 




Ibn 
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=9.0 Hz. IH), 7.83 (m. IH). 8.11 (dd, J = 2.6. 2. 7 Hz. IH). 8.94 (s. IH). 
9.52 (br s, IH). . 



<Mt^m9 3 > 




Ibp 

5 

Ibp 48%): IH NMR (270 MHz, DMS0-d6) 5 ppm: 1. 43-1.47 (m, 3H), 1.43 

(s. 6H), . 2. 15 (s, 3H). 2.37 (br s, 4H), 2.71 (br s. 4H). 4.21 (q, J = 
6.8 Hz, 2H), 7.17 (s, IH), 7.44 (t, J = 9.2 Hz, IH), 7.82 (m, IH), 8.20 
(dd, J = 2.7, 7.0 Hz, IH), 8.55 (s, IH), 8.56 (s. IH), 9.84 (s. IH). 
10 • 

<lliS#!l9 4> 




Ibq (IR^ 2394) : IH NMR (270 MHz, CDC13) S ppm: 1. 52 (t, J = 7. 0 Hz, 3H) , 
f. 55 (s. 6H). 1.79(m. 4H), 1.97 (m, 2H), 2.25 (s, 3H). 2.45(s, 3H), 2.90 
(m, 2H), 3.01(m, IH), 4.19 (q, J = 7. 0 Hz, 2H), 7.17 (t, J = 8. 8 Hz, IH), 
15 7.17 (s, IH), 7.36 (br s, IH), 7.53 (m, IH), 7.86 (s, IH), 7.94 (dd, Jf 
2.7, .6.5 Hz, IH), 8.67 (s. IH). 

<m-^m9 5> 
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Ibr 



Ibr (It5l^ 55%): IH NMR (270 MHz. CDC13) 6 ppm: 1. 00-1. 20 (m. 6H). 1.40- 
.1.60 (m. 9H), 2.80 (q, J = 7. 0 Hz, 4H), 4.18 (q, J = 7. 0 Hz, 2H), 7.16- 
(t. J = 8.8 Hz, IH), 7.16 (s, IH), 7.38 (br s. 1H)..7.51 (m. IH), 7.88 (s, 
IH), 7.94 (dd. J = 2.7. 6.5 Hz, IH). 8.66 (s, IH). 



<^mm9 6 > 




lbs 31%): IHNMR (270 MHz. CDC13) 6 ppm: 1.53 (s, 6H), 1.53 (t, J 

10 =7.0 Hz, 3H), 2.73(m, 4H), 2.88 (m, 4H), 3.53 (s. 2H). 4.19 (q, J = 7.0 
Hz, 2H), 7.13 (t. J = 8. 9 Hz. IH). 7.13 (s, IH). 7. 39 (br s, IH), 7.53 
(m. IH). 7. 93 (s. IH), 7.95 (dd, J = 2. 7, 6. 8 Hz, IH), 8.67 (s. lH). 

<IIW!l9 7> 



15 




Ibt (itZ^ 14%): IHNMR (270 MHz, CDC13) 5 ppm: 1.26 (m, IH). 1.50 (m, 
2H), 1.53 (t. J = 7.0 Hz, 3H), 1.77(ni, 5H). 2.17 (m, 2H), 2.32 (s, 3H), 
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2.57(br s. 4H), 2,88(br s. 4H). 4.19 (q. J = 7.0 Hz, 2H). 7.15 (s, IH). 
7.17 (t, J = 8.9 Hz, IH). 7.65 (m, IH), 8.01 (m, 2H). 8. 17 (s, IH). 8.65 
(s, IH). 



<ll 



8> 




oet 



Ibu 



Ibu (ItSl^ 48%): IH NMR (270 MHz, CDC13) 5 ppm'. 1.52 (s, 6H), 1.52 (t, J 
= 7.0 Hz, 3H), 2.96 (t, J = 6. 8 Hz. 4H). 3.37(s, 6H). 3.51 (t, J = 6. 8 
10 Hz. 4H). 4.18 (q, J = 7. 0 Hz. 2H), 7.16 (s, IH), 7.17 (t. J = 8.9 Hz, 
IH). 7.44 (br s, IH), 7.56 (m. IH). 7.90 (s. IH). 7.96 (dd, J = 2. 7. 6.8 
Hz, IH), 8.66 (s, IH). ' 

<mMm9 9> 

Ibv 

15 Ibv (JR^ 23%): IH NMR (270 MHz. DMS0-d6) 5 ppm: 1.44 (m, IIH), 1.77 (ra, 
2H). 2.35 (in, 2H), 2. 99 (m. 2H). 3.40-3.50 (m, IH), 4.21 (q. J - 7. 0 Hz. 
2H), 4.58 (d, J = 4.3 Hz. 1H).7.17 (s, IH), 7.43 (t. J = 9: 2 Hz. IH), 
7.84 (o, IH), 8.20 (dd, J = 2. 7, 6. 8 Hz, IH), 8.54 (s, IH), 8.56 (s, IH), 
9.83 (s, IH). 

20 
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<MMmi 0 0 > 




Ibw 

Ibw (J|X^ 50%): IH NMR (270. MHz. CDC13) Sppm: 1.50 (s, 6H),1.52 (t. J = 
6.8 Hz, 3H), 1.88 (m, 2H). 2.37 (s, 3H), 2.65(m. 4H), 2.97 (m, 4H), 
4.18 (q, J = 6.8 Hz, 2H). 7.15 (s, IH), 7.16 (t, J = 8. 9 Hz. IH). 7.56 
5 (m, 1H>, 7.72 (br s, IH), 7.96 (dd. J = 2. 7. 6. 8 Hz, IH), 8. 01 (s, IH), 
8.65 (s, IH). 



<mmmi o i > 




Ibx 



10 Ibx (HX^ 59%): IH NMR (270 MHz, CDC13) Sppm: 1.51 (s. 6H). 1.53 (t, J 
= 7.0 Hz, 3H), 2.49 (m, 4H), 2.58 (t. J = 6. 1 Hz. 2H). 2.99 (t, J = 6. 1 
Hz. 2H). 3.68 (m. 4H). 4.20 (q. J = 7. 0 Hz, 2H), 7.17 (t, J = 8.9 Hz, 
IH), 7.18 (s. IH), 7.48 (br s. IH), 7.54 (o, IH). 7.92 (s.. IH). 7.94 (dd, 
J = 2. 7, 6.8 Hz, IH), 8.68 (s, IH). 

15 

<mMmi 0 2 > 
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Iby (IR^ 76%): IH NMR (270 MHz. CDC13) .6ppin: 1.23 (t, J = 7, 0 Hz, 6H), 
1.50 (t, J = 7.0 Hz, 3H), 2.29 (s, 3H), 2.50-2.60 (br s. 4H), 2.89 (br s, 
4H). 3.57-3.82 (m. 8H), 4.16 (q, J = 7. 0 Hz, 2H) , 7.11 (s. IH), 7. I5(t, 
. J = 8.9 Hz, IH), 7.62 (m, IH), 7.99 (dd, J = 2.7, 6.8 Hz. IH), 8.27 (s, 
5 . IH), 8.30 (s, IH), 8.62 (s, IH). 



<MMmi 0 3 > 




Ibz 



Ibz (IR^ 64Si): IH NMR (270 MHz. CDC13) 5 ppm: 1.14 (t, J.= 7.0 Hz,. 3H), 
10 1.52 (s, 6H), 1.53 (t, J = 7. 0 Hz, 3H), 2.46 (q, J = 7. 0 Hz, .2H), 2.50- 
2.60 (br s, 4H), 2.88 (br s, 4H), 4.19 (q, J = 7. 0 Hz. 2H). 7.14 (s. IH). 
7.16(t, J = 8.9 Hz, IH), 7.67 (m, IH). 8.00 (dd, J = 2. 7, 6.5 Hz, IH), 
8.17 (br 8. IH). 8.24 (s. IH), 8.64 (s, IH). 

15 <||J6M10 4> 




Ibaa 



Ibaa (JR^ 76%): IH NMR (270 MHz, CDC13) 6 ppm: 1.49 (t, J = 7. 0 Hz, 3H), 
1.51 (s, 6H). 2.10 (s, 3H).,2. 74 (o, 4H), 3.53 (m, 2H). 3.68 (m, 2H), . 
4.14 (q. J .= 7.0 Hz. 2H), 7.15 (s, IH). 7. I6(t. J = 8. 9 Hz, IH), 7.58 (m, 
20 IH), 7.92 (br s. IH), 7.96 (dd, J = 2. 4, 6.5 Hz, IH). 7.98 (s. IH), 8.66 
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(s, IH). 



<mmmi o5> 




•5 Ibab (IR^ 47%): IH NMR (270 MHz, CDC13) 6 ppm: 1. 14 (t, J = 7. 0 Hz, 3H), 
1.50 (s, 6H), 1.52 (t,. j = 7.0 Hz, 3H), 2.68 (in, 2H), 2. 75 (q, J = 7. 0 
Hz, 2H), 3.13 (m, 2H), 3. 71 (s, 3H). 4.19 (q. J = 7. 0 Hz. 2H), 7. 16 (s, 
IH), 7. 16(t. J = 8. 9 Hz. IH), 7.68 (m. IH), 7.79 (br s, IH). 7.98 (dd, J 
= 2.7, 6.5 Hz, IH), 8.10 (s, IH), 8. 67 (s. IH). 



Ibac (IR^ 8%) : IH NMR (270 MHz, CDC13) -Sppm: 1.53 (t, J = 7. 0 Hz, 3H). 
2.30 (s, 3H), 2.49 (br s, 4H), 2.64 (br s, 4H), 2.73 (m, 4H), 4.21 (q, J 
15 =7.0 Hz, 2H). 7.16 (s, IH), 7.l7(t. J = 8. 8 Hz, IH), 7.54 (m. IH), 7.58 
(br s, IH), 7,95 (dd, J = 2. 7, 6.5 Hz. IH), 7.97 <s, IH). 8.65 (s. IH). 

<mmmi o ? > 



<mmmi o 6> 




Ibac 
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MeOaSN^ 



N 



Ibad (J|X^ 65%): IH NMR (270 MHz, DMS0-d6) 6 ppm: 1.44 (t, J = 7.0 Hz, 
3H), 1.47 (s, 6H), 2.83 (br s. 4H), 2.89 (s, 3H). 3.17 (br s, 4H), 4.22 
(q, J = 7.0 Hz. 2H). 7.18 (s. IH), 7.44 (t, J = 9. 2 Hz, IH), 7.82 (m, 
5 IH). 8.20 (dd, J = 2.7, 6.8 Hz, IH), 8.57 (s, 2H). 9.83 (s. IH). 

<mmm i o s > 



Ibae (JR^ 39%): IH NMR (270 MHz, DMS0-d6) 6 ppm: 1.44 (s, 6H),1.46 (t, 
10 J = 7. 0 Hz, 3H), 2.50 (br s, 4H), 2.54 (t, J = 5.9 Hz, 2H), 2.67 (t, J = 
5.9 Hz, 2H). 2.73 (br s, 4H). 4.21 (q, J = 7.0 Hz. 2H), 7.18 (s, IH), 
7.44 (t, J = 9. 1 Hz, IH), 7.82 (m, IH), 8.20 (dd, J = 2. 7. 6.8 Hz. IH). 
8.57 (s, 2H), 9.84 (s, IH). 

15 <mMm 1 0 9 > 




Ibae 
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1baf 



Ibaf (iR^ 49%): IH NMR (270 MHz, DMS0-d6) Sppm: 1.45 (m. 11H),1.89 (m, 
2H), 2.40 (m, 2H), 2.98 (in, 2H). 3.16 (m. IH), 3.23 (s, 3H). 4.22 (q, J 
= 7.0 Hz, 2H), 7.18 (s. IH). 7.44 (t. J = 9.2 Hz, IH), 7.83 (m. IH). 
5 8.20 (dd, J = 2.7, 6.8 Hz. LH), 8.55(s, IH), 8.56 (s, IH), 9.83 (s, IH). 

<mmmi i o > 



Ibag 

Ibag (i|X^ 64%): IH NMR (270 MHz, DMS0-d6) 6 ppm: 0.97 (t, J = 7. 0 Hz. 
10 6H), 1.42 (t, J = 7.0 Hz. 3H). 1.71 (m, 4H), 2.15 (s, 3H). 2.35 (br s. 
4H). 2.69 (br s, 4H).4.21 (q. J = 7. 0 Hz, 2H), 7.17 (s, IH), 7.44 (t, J 
= 9.2 Hz, IH), 7.81 (m, IH), 8.17 (dd, J = 2. 7, 6.8 Hz. IH), 8.54 (s, 
IH), 8.55 (s. IH). 9.87 (s, IH). 

15 ,<mMmi 1 1 > 
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Ibah 

Ibah (1|ZS^ 29«): IH NMR (270 MHz. DMS0-d6) 6 ppm: 1.43 (s, 6H), 1.45 (t, 
J = 7. 0 Hz, 3H). 2.42 -2.52 (m. 4H), 2.44 (t. J = 5, 8 Hz, 2H). 2.71 (br 
5 s, 4H). 3.22 (s, 3H), 3.41 (t, J = 5. 8 Hz, 2H).4. 21 (q. J = 7. 0 Hz. 2H). 
' 7.17 (s, IH). 7.44 (t, J = 8.9 Hz. IH), 7.83 (m, IH), 8. 20 (dd. J = 2. 7, 
7.0 Hz, IH), 8.56 (s, IH), 8.57 (s, IH), 9.84 (s, IH). 

<'S-fiK*»Jl 8> h y 7/V;i-p 7< ^>';^/>*i^Sfe 7-^h^V-4- [3- (3- t K 
10 pdj^>'-3-^ - I - >^f--/^) -6- ^r^yy-yi^ 

(6f) ©-a-fifc 

BTpS? 4-:J^PP-7-3ihi|r->-6-^-?->'y=-'l' Ji;^7'>'^ (400 mg. 1. 50 
. inniol) iZl-f y^a/>?y — (lO mL)-'J^ n u ;^ ^ (2 oL) ^M^BWl-^i^^ 
4 - (3-r ^ / 7 31 -2-^ ^yV-3-yf^>'-l-;r-/l^ (290 mg. 1.65 

15 mnol) ^Mx.tc„ —mH^^^^-t:^ (50 mL) SriTOX-jgi^ Ufco ^^IC^ V:/ 
py'?/-;^ (10 mD-v^i^ PP7<^> (2 mL) ^Mx.tc^. -^^^^^ (30 mL) 

^t^o< orSTL. 7K?^T 15 ^mmnvit. ^^m^m^. m^T^mv. 

{7 T rc ^ 5f v- - 4 - [3- (3 - fc Kp t^-3 - ;>< ^/V - 1 - -f^^fV) 7 =/V 
7- 5 y ] . 6 - f^-^y y =^;W (547 mg. 83%) SrH&Slf^Sif UT^ffc. 

20 ::<^3i;^7^/v^fi (513 mg, 1. 16 mmol) (5 mL) (w^^U^ 28%T^' 

^^TtK (1 mL) SrAPXL^ta-eSii^Lyt, tK (10 mL) ^/lP;i 30 i^fiK 
• m^m^x.. igjET^iUL. 7-3iV:3P';^-4- [3- (3-t Kp^i^-3-^^/^- 
l-:/^=y^)73lr:/^T$ y]^-^>^y V - 6- A (392 mg, 93%) 
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EtO' 



HO. 



HN 




.OH 



IH NMR (270 MHz. DMS0-d6) 5 ppm: 1.44 (t. J = 7.0.Hz, 3H), 1.48 (s, 6H). 
4.24 (q. J =7.0 Hz. 2H). 5.51 (s. IH). 7.08 (d. J =7. 8 Hz. IH). 7.18 (s. 
IH). 7.34 (t. J = 8.0 H.2. IH), 7.80 (s, IH), 7.88 (d. J = 8. 4 Hz. IH). 
7.99 (s, IH), 8.47 (s, IH). 9. 37 .(s. IH). 9.56 (br s, IH). 



6f: IH NMR (270 MHz. DMS0-d6) 5 ppm-' 1.46 (t. J = 7. 0 Hz. 3H). 1.48 (s. 

6H), 4.41 (q. J = 7.0 Hz, 2H). 7.35 (d. J =7. 6 Hz. IH). 7.46 (s. IH), 

7.51 (t. J = 8.0 Hz, IH). 7.69 (d. J = 8. 1 Hz. IH), 7.76 (s. IH), 8.88 
(s. IH). 8.96 (s. IH). 11.19 (br s, IH). 

<^i(gi5!ll 1 2 > 

fk^ti 6f irfb-a-i^ 4c ^m\^^mmm8 s i:mm^£:^m^m\ tivf3:y<f 

W^%tL (IR^ 76%). ^<n>l3yfy)lyir^ (565 mg. L 05 mmol) *3iU?7k^-fb 
* y !>A (299 mg. 5.33 mmol) (O Y /\^:t.\^mnWL (21 mL) ^ 80'CT- 1 B#r^, 

ii»STi.5 0#r«isi*^ufc, K^-^m^w^'^^ ■mm.\z.ii:.^nx^m^f-j\'X^^m\^ 

^tl?>mi^^=^^ y-Jl'-7i(.^V)W^^L. i\i^m Ibai (162 mg. 329i) ^^fc. 
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Ibai : IH NMR (270 MHz, DMS0-d6) 5 ppm: 1.40-1.50 (m, 9H), 2.56 (br s, 
4H). 2.77 (br s. 4H), 3.72 (s, 2H). 4.20 (s, IH), 4. 21 (q, J = 7.0 Hz, 
S 2H), 7.17 (s, IH), 7.22 (d, J = 7. 8 Hz, IH). 7.40 (t, J =8.0 Hz. IH), 
7.92 (d. J = 8.1 Hz, IH), 8.07 (m. IH), 8.56 (s. 1H), .8.60 (s, IH). 9.78 
(br s, IH). . 



<mMMi 1 3-1 1 7 > 
10 h y 7 Ft*: 6f is itits^ofk-g-ife 4 mmm 1 1 2i:mi^ti::^mv 

^b-a-^^ Ibaj ~Iban ir^^Vft„ -fb-g-i^ro^gt ;^'<^ h/i'X-^'SrSATlClB 

<mmmii3> 




1b4 



15 Ibaj : IH NMR (300 MHz, DMS0-d6) 5ppm: 1.44, (s, 6H). 1.45 (t, J =7.1 Hz. 
3H), 2.71 (m, 4H). 3.65 (m, 4H), 4.21 (s, IH), 4. 22 . (q, J = 7. 1 Hz, 2H), 
7.18 (s, IH), 7.22 (d. IH). 7.40 (t, J = 8. 1 Hz, IH), 7.90 (d. IH), 8.07 
(s, IH), 8.57 (s, IH). 8.60 (s, IH), .9.79 (s, IH). 
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<mMmi 1 4> 




Ibak 



Ibak : IH NMR (270 MHz, DMS0-d6) 5 ppm: 1.40 (t, J = 7.0 Hz, 3H), 1.53 
(s, 6H), 2.01 (s, 3H), 2.81 (br s, 4H). 3.55 (br s, 4H), 4.21 (d, J = 
7.0 Hz, 2H), 4.21 (s. J = 7. 0 Hz, IH), 7.19 (s, IH), 7.24 (d, J = 7.8 Hz, 
IH), 7.41 (t. J = 7.9 Hz. IH), 7.91 (d, J = 8. 6 Hz, IH), 8.06 (s, IH), 
8.60 (s, IH), 8.67 (s, IH), 9.91 (br s, IH). 



<mMmi 1 5> 




Ibal 



Ibal : IH NMR (270 MHz, DMS0-d6) 6 ppm: 1.42 (t, J = 6. 8 Hz, 3H), 1.49 
(s, 6H), 1.52-1.90 (m, 6H), 2.11 (s. 3H). 2.37 (s, 3H), 2.77 (br d, J = 
11.1 Hz, 2H), 2.95 (s, IH), 4.21 (s, IH), 4.22 (q, 2H), 7,17 (s, IH), 
7.21 (d, J = 7.8 Hz, IH), 7.40 (t, J = 8. 0 Hz. IH), 7.91 (d, J = 8; 4 Hz, 
IH), 8.07 (br s, IH), 8.56 (s, 2H), 9.78 (br s, IH). 

<MMmi 1 6 > 
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Ibam 



Ibam : IH NMR (300 MHz, DMS0-d6) 6 ppm: 1.52 (s, 6H), 1.52 (t, J = 7. 0 
Hz, 3H), 2.31 (s, 3H), 2.55 (br s, 4H), 2.87 (br s, 4H), 3.09 (s, IH), 
4.19 (q, J = 7.0 Hz, 2H), 7.15 (s. IH), 7.28 (d, IH), 7.28 (d. IH), 7.36 
(t, IH), 7.80 (d. IH), 7.91 (br s, IH), 7.96 (s, IH), 8.12 (s, IH), 8.66 
(s. IH). 

<mw\i 1 7> 



Iban : IH NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (m, 9H), 2.15 (s, 6H), 
2.25-2.40 (m, 5H), 2.62 (t, J = 7. 2 Hz, 2H), 4.21 (s, IH), 4.22 (q, 2H), 
7.17 (s, IH), 7.22 (d. J = 7.6 Hz, IH), 7.40 (t, J = 8. 0 Hz, IH). 7.92 
(d, J = 8.4 Hz, IH), 8.08 (s, IH), 8.56 (s, IH), 8.60 (s, IH), 9.79 (br 
s. IH). 

<IIJS^'!ll 1 8-- 1 3 0 > 

%Mm 6 6 i IrI^ T^/fls:2^ij'g'^U;fc„ 

<mMm 1 1 8 > 




EtO- 



1ban 
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Icm: 57%; IH NMR (270MHz, DMS0-d6) 6 ppm: 1.33 (m. IH), 1.63 (m, 

7H), 2.00 (m, 2H), 2.21 (s. 3H), 2.44 (br s, 4H), 2.71 (br s. 4H), 3.10 
(s, 3H). 7.46 (t. J = 9.2 Hz, IH), 7.79 (m, IH) . 7.83(s. IH). 8.12 (dd. 
J = 2.7, 6.8 Hz, IH), 8.39 (s, IH), 8.60 (s. IH). 10.06 (s, IH). 



<mMMl 1 9 > 




Icn: IR^ 62%; IH NMR (270MHz, DMS0-d6) 6 ppm: 1.44 (s, 6H), 2.30 (s, 

3H), 2.38 (s, 6H), 2. 61(t. J = 6.3 Hz, 2H), 2.83 (t, J = 6.3 Hz, 2H), 

2.99 (s. 3H), 7.45 (t, J = 9. 2 Hz, IH), 7.77 (s, IH) , 7.79(m, IH). 8.11 

(dd, J = 2.7, 7.0 Hz, IH). 8.27 (s, IH), 8.54 (s, IH), 9.97 (s. IH). 

<mMmi 2 o> 




OEt OEt 

Ico: llx^ 41%; IH NMR (270MHz, DMS0-d6) 6 ppm: 1.13 (t, J = 7.0 Hz, 6H), 
2.17 (s. 3H). 2.39 (br s. 4H), 2. 75 (br s, 4H). 3.08 (s, 3H), 3.52 (q, J 
= 7.0 Hz, 4H). 3.67 (m. 4H), 7.45 (t, J = 9.2 Hz. IH), 7.78 (m. IH). 
7.82 (s. IH), 8.11 (dd. J = 2.7. 7.0 Hz. IH). 8.40 (s, IH). 8.59 (s, IH). 
10.07 (s, IH). 
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<mmmi 2 i > 




Icp: IR^ 56%; IH NMR (270MHz, DMS0-d6) 5 ppm: 1.45 (s, 6H), 2.34 (s, 
3H), 2.71(t, J = 6.3 Hz, 2H), 3. 12(s, 3H), 3.26 (s. 3H), 3.43 (t, J = 
5 6.3 Hz, 2H), 7.47 (t. J = 9. 1 Hz, IH), 7.81 (m, IH) , 7.84(s. IH), 8.13 
(dd. J = 2.6. 6.9 Hz, IH), 8.45 (s, IH), 8.62 (s, IH), 10.08 (s. IH). 

<mMmi 2 2> 



10 Icq: 63%; IH NMR (270MHz, DMS0-d6) 6ppm: 1.48 (s, 6H), 2.78 (br s, 

4H), 2.87 (s, 3H), 3.10 (s, 3H), 3.15 (br s, 4H), 7.46 (t, J = 9.2 Hz, 

IH), 7.79 (m, IH) , 7.87(s, IH), 8.12 (dd, J = 2.4, 7.0 Hz, IH), 8.45 (s. 

IH), 8.61 (s, Ifl), 9.57 (br s, IH), 10.09 (s, IH). 

15 <mMmi2 3> 




.F 



SOj HN- 




wo 02/066445 



PCT/JP02/01575 



Icr: HX^ 55%; IH NMR (270MHz. DMS0-d6) «ppin: 0.93 (t, J = 7.3 Hz, 6H), 
1.74 (m. 4H),. 2.19 (s, 3H), 2.41 (br s. 4H), 2.68(br s, 4H), 3.08 (s. 
3H). 7.45 (t, J = 9.2 Hz, IH), 7.77 (m, IH) , 7.81(s, IH), 8.10 (dd, J = 
5 2.4. 7.0 Hz, IH), 8.37 (s, IH), 8.58 (s, IH), 10.04 (s, IH). 

<mMmi 2 4> 



10 Ics: 49%; IH NMR (270MHz, DMS0-d6) 6 ppm: 1.42 (m, 2H), 1.46 (s, 

6H). 1.89 (m. 2H). 2.37 (m, 2H), 2.97(in, 2H), 3.10 (s, 3H), 3.22(s, 3H), 

3.00-4.00 (m, IH), 7.46 (t. J = 9.2 Hz, IH), 7.79 (m, IH) , 7.83(s, IH), 

8.11 (dd, J = 2.7, 7.0 Hz, IH), 8.44 (s, IH), 8.61 (s, IH), 10.08 (s. 
IH). 



let: ItZ^ 34%; IH NMR (270MHz, DMS0-d6) 6 ppm: 1.47 (s, 6H), 1.99 (s, 
3H), 2.61 (br s. 2H), 2.68 (br s, 2H). 3.09(s, 3H), 3.44 (br s, 4H), 
20 7.45 (t, J = 9. 2 Hz, IH), 7.78 (m, IH) , 7.84(s, IH), 8.11 (dd, J = 2. 7. 
7.0 Hz, IH), 8.44 (s, IH), 8.60 (s. IH), 10.08 (s, IH). 




15 



<MMmi2 5> 
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<mmmi 2 6> 




leu: lUl^ 69%; IH NMR (270MHz, DMS0-d6) 6ppm: 1.06 (t, J = 7.0 Hz, 3H), 
5 1.47 (s, 6H), 2.50 (m, 2H), 2.75 (q, J = 7. 0 Hz, 2H). 2.98 (t. J = 7. 0 
Hz, 2H), 3.11 (s, 3H), 3.59(s, 3H), 7.47 (t, J = 9. 2 Hz, IH), 7.80 (m, 
IH) , 7.83(s, IH), 8.13 (dd, J = 2. 7, 7.0 Hz, IH). 8.45 (s, IH), 8.62 (s, 
IH), 9.52 (br s, IH), 10.09 (s, IH). 

10 <mMmi 2 7> 



lev: IR^ 53%; IH NMR (270MHz, DMS0-d6) 6 ppm: 1.46 (s, 6H), 2.50 (br s, 
6H), 2.69 (br s, 4H), 3.11 (s, 3H), 3.23 (s, 3H), 3.43(m. 2H), 7.47 (t, 
J = 9.2 Hz, IH), 7.80 (m, IH) , 7.84(s, IH), 8.13 (dd, J = 2.4, 6.8 Hz, 
15 IH), 8.44 (s, IH), 8.62 (s, IH), 10.08 (s, IH). 

<mMmi 2 8> 




20 
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NC, 




lew: 48%; IH NMR (270MHz, DMS0-d6) 6 ppm: 1.47 (s, 6H), 2.50-2.58 
(m, 6H), 2.65-2.70 (m, 6H), 3.12 (s, 3H), 7.47 (t, J = 9.2 Hz. IH), 7.81 
5 (m, IH) , 7.84(s, IH), 8.14 (dd, J = 2. 7, 7.0 Hz. IH), 8.47 (s, IH), 
8.62 (s, IH), 9,59 (br s, 1H),10.10 (s, IH). 

<mMmi 2 9> 



10 lex: JUl^ 45%; IH NMR (270MHz, DMS0-d6) 5 ppm: 1.48 (s, 6H), 1.74 (br s, 
4H), 2.76 (br s, 4H), 3. 12(s, 3H), 7.47 (t, J = 9. 2 Hz, IH), 7.79 (m, 
IH) , 7.84(s, IH). 8.13 (dd, J = 2.4, 7.0 Hz, IH), 8.45 (s, IH), 8.62 (s, 
IH), 10.09 (s, IH). 

15 <mMm 1 3 0 > 
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Icy: 42%; IH NMR (270MHz, DMS0-d6) 6 ppm: 1.48 (s. 6H), 2.36 (s, 

3H), 2.68 (t, J = 6.4 Hz, 2H), 2.82 (t. J = 6.4 Hz, 2H). 3.12 (s. 3H), 
7.47 (t, J = 9.0 Hz. IH). 7.81 (m. IH) , 7.88(s. IH), 8.13 (dd, J = 2. 4, 
7.0 Hz. IH), 8.46 (s, IH). 8.62 (s. IH), 9.57 (s, IH). 10.09 (s, IH). 

5 

<mmi 3 1 > , 

S-e-a-fi^tfe N^'-O- ^nn -4 - ■7/\^:^uy -6.- [3- y^i'/l' 

- 3 - (4 - ^ ^/i' - 1." - 1 - y5^=/u]-4. Vi^'JT^:y 

(2a') ^m\f^mmn tmm^£:^mx-it^^ wizmw^\^it„.u^^i^^3B 




la': IH NMR (300MHz, DMS0-d6) 5 ppm: 1.48 (s, 6H). 1.99 (s, 3H). 2.15 
(br s. 4H), 2.68 (br s. 4H). 5.88 (d, J =10.4 Hz, IH), 6.36 (d. J = 17. 1 
15 Hz, IH), 6.61 (dd, J =10-4, 17.1Hz, IH). 7.46 (t, J = 9. 1 Hz, IH), 7.84 
(m, IH), 8.20 (dd, J = 2.5. 6.8 Hz, IH), 8.32 (s, IH). 8.61 (s, IH), 
8.67 (s. IH). 9.38 (s, IH). 9.99 (s, IH). 

<nwi 1 3 2 > 

VN-g-^Ufc 4ao (IR^ 60«) k 7--fx2^-H'-{Z-i^nx2-i--7^\.:t^y^=^^^)- 

4:,Q-3^i-yf }) yi;^r ^yt:PS^\ MMms tmWi:^^X. 2ao *3J:t/ lao i:: 
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4ao 



4ao: IR^ 60?4; NMR (270MHz, CDCI3) 6ppm: 1.60-1.71 (m, 2H), 1.87-1.93 
(m, 2H), 2.29 (s. 3H). 2.40 (s. IH), 2.49 (br s, 4H). 2.67 (br s. 4H). 
B 3.64-3.74 (m. 2H). 3.90-3.96 (m, 2H). 



2ao: »H NMR (270MHz, DMSD-dj) 6 ppm: 1.53-1.65 (m. 2H), 

2.04-2.12 (m, 2H), 2.15 (s, 3H), 2.37(br s, 4H), 2.64 (br s, 4H), 3.60 
LO (m, 2H), 3.88 (jn, 2H), 5.53 (s, 2H), 7.41 (t, J = 9.2 Hz, IH), 7.53(s, 
IH), 7.70 (s. IH), 7.81 (m. IH), 8.20 (dd. J =6.8, 2.7 Hz. IH), 8.39 (s, 
IH), 9.64 (s, IH). 



lao: IR^ 31%; *H NMR (270MHz, DMSO-de) 5 ppm: 1.55 (m, 2H), 2.01 (m, 2H), 
.5 2.15 (s. 3H), 2.36 (br s, 4H), 2.63 (br s, 4H), 3.61 (m, 2H), 3.84 (m, 
2H), 5.84 (d, J = 10.0 Hz, IH), 6.32 (d, J = 17.0 Hz, IH), 6.55 (dd, J = 
17.0, 10.0 Hz, IH) , 7.46 (t, J = 9.2 Hz, IH), 7.85 (m, IH), 7.90 (s, 
IH), 8.20 (br d, J = 6.8 Hz, IH), 8.64 (s, IH), 8.65 (s, IH), 9.96 (s. 



HN. 





wo 02/066445 



PCT/JP02/01575 



IH), 10.00 (s, IH). 

<^1Mmi 3 3 > 

2 5 (D:b^l^'S(:> titers V A^T $ K**: 12 000 mg, i.46 mmol) 
5 ©v?^ o ^i^^lgf (4.5 DiL) iSr 0'C~5'C(Cj»^Sp^, Y ^) 7 JV:^- n^Wi 
(TFA) (4.5 mL) «r:&n;tfc, 1. 5 ^WSIi^^^fcS^,. gJjET^^il:® 

nTFA (50 mg) ^^^c. 




10 lap • nTFA : 'H NMR (270MHz, DMSO-de) 5 ppm: 1.46 (s, 6H), 2.86 (br s, 
•. 4H). 3.14 (br s, 4H), 5.87 (d, J = 10. 0 Hz, IH), 6.34 (d, J = 17.0 Hz, 
IH), 6.58 (dd, J = 17.0, 10.0 Hz, .IH) , 7.50 (t, J = 9. 2 Hz, IH), 7.77 
(m. IH), 7.92(s. IH), 8.11 (m. IH). 8.57 (br s, 2H), 8.75 (s, IH). 8.77 
(s, IH). 10.01 (s, IH), 10.53 (br s, IH). 

15 

<^iSMl3 4> 

4- (4-;<f^/P-l-f'<7i^=yW -4-;j-^y-SSSe (0.69g, 10.0 mmol), AT- 
fV-fxi^^fV^/VT^^- (2.00g, 10.0 mmol), EDC (2. 88 g. 15. 0 mmol) . h 
yjc^yUT^i^ (2.1 mL. 15.0 mmol) ©DMF^^g (30 mL) S:^mi?-|fe8g# 
20 Lfco S/S^lZlTlc (40 mL) Sr^Dx.^^^* v?^' P n ;^ (40 mL x 3 ) T'fl&, 

p« 'f-/u-l-f'<7i^-''^) -4-:^:ary-iV- (2-^ p f^yW-l/f/'^T' ^ K (4aq) 
ODMF^giJ (lO.OOg) -kmt.. 
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:i(0 4aq ©DMF^iSi 7-ya^-W*-(3-^ D o-4-7/V:iJ-n 7a:— ;V)-4, 6- 



MeN 




5 laq.:llSL^ 7%; 'H NMR (300MHz, 354K, DMSO-d^ 6 ppm: 2.18 (s, 3H), 2.27 (m, 
4H). 2.60(m, 4H>. 3.02 (s. 3H), 3.44 (o, 4H). 4.48 (s. 2H), 5.80 (dd, J 
= 10.1, 1.5 Hz, IH), 6.33 (dd. J = 16.8, 1.5 Hz. IH), 6.60 (m, IH). 
7.38 (t, J = 9.2 Hz, IH), 7.82 (a, IH), 7.86 (s, IH), 8.12 (m, IH), 8.57 
(s, IH), 8.78 (s. IH), 9.55 (br s, IH), 9,82 (br s. IH) ; 
10 LC-MS: m/z = 592 (M* +1). 

<^mm 1 3 5 > 

4- ;^:¥y - 1 - t°-<y /i^/l^^^v/V- hSr. %1t l-^ ^/vt"'<7 i^^Oft 
15 t>^\-C'y:r.^fVr %y^m\i^^^\^tc 4ar (iR^ 97%) ii 7-yi3^.-N*-i3-^u 

n-4-7yV3j-n7 3:=yV<)-4,6-^'^y J) $ :^^fflV^, mMM.^-l) tm 

t 2ar (R = H) if^n^fltCo ritL^TKJ^T, i^i^uu^^^iy^ 

Vim&O'J' -tert - Zf'^/l- i^:^jV7^^'^]^~V (B0C3O) t 30 5^MSf&^* 

U^^^^:->V :tjV/^^:^yJ^i^ u-r hkzxnUUt-^i^ 2ar (R = Boc; il^HX 
20 m 85%) S:#fco Z<Di\:,^m 2ar (R = Boc) ^MWl 3-2)0^ffi-C lar'tC 
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Boc • ' 

4ar 

4ar: J|K^ 97% ; NMR (300MHz, CDCI3) 5 ppm: 1.06 (t, J = 7.2 Hz, 6H), 
1.44 (s. 9H). 1.44-1.69 (m, 2H), 1.80-2.00 (m, 2H). 2.32 . (s. IH). 2.67 
(q, J = 7. 2 Hz, 4H). 2.96-3.19 (m, 2H)., 3.77-4.09 (m, 2H). 




2ar (R = Boc): IR^ 85%; 'H NMR {300MHz, CDCI3) 5 ppm: 1.12 (t, J= 7.1 Hz. 
6H), 1.47 . (s. 9H), 1.65-1.81 (m. 2H), 1.91-2.11 (m. 2H). 2.78 (q, J = 
7.1 Hz. 4H). 3.07-3.27 (m. 2H). 3.83-4.09 (m, 2H), 4.47 (br s, 2H), 6.98 
(s, IH), 7.15 (t. J = 8.7 Hz, IH), 7.24 (br s, IH), 7.54 (m, IH). 7.86 
10 (s, IH), 7.93 (dd, J = 2.5, 6.4 Hz. IH), 8.58 (s. IH). 




Bsc lar" 

lar': IR^ 639fi; 'H NMR (300MHz, CDCl,) 6 ppm: 1.04 (br t. 6H) . 1.41 (s, 
9H), 1.52 (id, 2H). 2.02 (br d, J = 12.3 Hz, 2H), 2.71 (br q, 4H), 3.12 
(m, 2H). 3.82 (br d, J = 10.0 Hz, 2H), 5.82 (d, J = 10.2 Hz, IH), 6.31 
15 (d, J = 16.9 Hz, IH), 6.51 (dd, 10.2, 16.9 Hz. IH), 7.45 (t, J = 9. 1 Hz. 
IH), 7.84 (m, IH). 8.19 (dd. J = 2. 6, 6. 8 Hz, IH), 8.61 (s, IH), 8.64 (s, 
IH), 9.98 (br s, 2H). 
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. lar • nTFA: ifSL^ 76% (n = 3 tLX); 'H NMR (300MHz, DMSO-d^) 5ppffl: 1.29 
(br s, 6H), 2. 03-2. 24 (m. 2H), 3.05-3.65 (m, lOH), 5.90 (d. J = 10. 0 Hz. 
IH), 6.38 (d, J = 17. P Hz, IH), 6.56 (dd. J = 10.0, 17. 0 Hz, IH), 7.49 
5 (t, J = 9.1. Hz, IH), 7.80 (m, IH), 8.16 (dd, J = 2. 3, T. 0 Hz, IH), 8.19 
(s, IH). 8.66-9.02 (m, 2H), 8.70 (s, IH), 8.74 (s, IH), .10.34 (s, 2H). 

<^»J136> 

10 '>J>^^^T. 7lc}^~^mX'SfS:$-&T#t>iX'5'fb'a-i^ 4cz t 7-:/n^-jv*-(3- 
j5'nn-4-7/V;*-a7;ii-/l')-4,6-^r'^:^y >v?7'5:^SrMV\ Umi^S tmm 
fj::)jmX'ih'^^ l-[2-[6-T^ uu-A-yj\^:^a7 3L=.jVT% /) -7- 
^i-y ]} =/i^]-2-7'p f = y'i^}-r4-t°^ y iy^:^ ji'^>'^ zsl^ ,\y3^:^=r 

(2cz) ^^fc(HX^ 73?S)„ ffC^m 2cz i^^lS^iJ 6 6 i |Il3^>i:&2fe"CSJS^tTVV 

20 4cz: JlR^ 7896; *H NMR (SOOMHz, CDCl,) 5 ppm: 1.25 (t, J = 7. 1 Hz, 3H), • 

1.65-1.87 (m, 2H), 1.87-2.06 (m. 2H). 2.02-2.37 (m. 4H), 2.86 (ro, 2H), 

3.30 (d. J = 2.3 Hz, 2H), 4.13 (q, J = 7. 1 Hz, 2H). 
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HN 



JSC, 



EtOaC. 




2cz 



2cz: 




HO jC 



Icz 



Icz: 'H NMR (300MHz, DMSO-dj) 5 ppm: 1.46-1.67 {m, 2H). 1.76-1.91 (m. 2H). 
2.16-2.39 (m, 3H), 2.80-2.94 (m. 2H), 3.08 (s, 3H). 3.75 (s, 2H). 7.46 
(t, J = 9. 1 Hz, IH), 7.72-7.83 (m, IH), 7.85 (s, IH), 8.11 (br d, J - 
6.9 Hz, IH). 8.35 (br s, IH). 8.58 (s. IH). 10.02 (br s. IH). . 

<IIJS^J13 7> 

3-;^ h°-y t 7-yp-=E-/^<-(3-^ D n-4-7/V;^-n73in/U)-4. 6-^:^ 

;V3}xy /) ai^ix;;^*^/!.^ d ]) K^^^) 3 l^it'^m Icaa ^^^Lfc, 



Icaa: IQ%'. ^ NMR (300MHz. CDCI3) 5. ppm: 2.38-2.41 (m, 4H). 2.89 

(t, J = 6.9 Hz. 2H) . 3.38 (t. J = 7.2 Hz, 2H), 3.50 (s. 3H), 3.61-3.68 
(m. 4H), 4.44 (s, 2H), 7.20 (t, / = 9.0 Hz, IH), 7. 52-7. 56 . (m, 2H), 



O 




Icaa 
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7.92-7.95 (m. 2H), 8.05 (s, IH), 8.07 (s, IH). 8.73 (s, IH). 

<Mnmi3s> 




10 las: JR^ 17%; 'H NMR (300MHz, DMSO-d«) 6 ppm: 1.47 (br s, 8H), 1.72 

(br s. 6H). 2.11 (br s. 4H), 2.72 (br s. 6H). 7.45 (t, J = 9. 0 Hz. IH), 

7.81-7.85 (m, 2H), 8.18 (d. / = S. 1 Hz, IH), 8.58 (s. IH)., 8.61 (s, IH), 
9.62 (s, IH), 9.96 (s, IH). 

(1) EGFR^P v'>=3r:^— ^Pfl^f^ffl 

Linda J. Pike ^ y'^i-'--\iiS\^m^:^m. (Proceedings of the 

20 National Academy of Science of the U.S.A. , 1982. 79. 1433) 3fe S U "C fi" 

* A431 m^^^m}^ibim (fbs) i o%^^tsi^/\^^'> -i^^^mm 

(DMEM) ^XST'C, 5%m^:ff:^TV^mV. ZOmm^ I 0 mM 
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N- 2 -/N^ Ka^->3;f^ykt°'<7v^y - N' - 2 - 3:^'i^;^/l^/fv>'@6 (Hep 
e s) (pH 7. 4), 0.2 5 Mf-yj^; p-;^, 0. 1 mM EDT 

m^ioo. 0 0 oGX'3 o^^^'b^m^n^^A4 3 immBm^^ns 

±|a®A4 3 1 ISmSl^liJ^T' (1 0~1 5 M gK 3 0 mM He p e s i^W 
(pH 7. 7), 2 mM MnCla, 100 mM Na3V04. iaXUi^ 

/i'jv:^;vii^^i/]f (DMSO) K^mtfcWimmnoKJl^Mm («^iSg 1% 
DM so) iz^ 100 n g©EGFSriBx.7tm. 'a-J^S^r:^^^:^^ I 
10 I (Asp-Arg-Val-Tyr-Ile-His-Pro-Phe) 5 0 § . Tr/v^i^Hy^^ (y- 
^^P -mMi^3 7KBq%:^t^) Si^jgJtl 0 MMS:ADx.TS:fS^M^6Ufc. :i 

SjSii7kl3t;:-C3 o^K^TV\ lo mg/mm^ikmT/\^:f^y^ 6 n l t 2 

15 LfCo 

^)CJC5 0 0 0G-C2^mM>bLfc^s ±ftSr4 0 a LlJ->ry :/^LXP 8 1 
::n^>(^)^it;i^^v v'>•:3f^:^— ^|itW^(*> TIB<^>^t:: J: l9*ae)b;h/5o 

|J§^^(o/o)= 1 0 0- {(A-C) / (B-C)} X 1 0 0 
25 m ^^WLfCo 
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^1 1 





Tf* nil 

ICgo nM 
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Ibag 


5. 1 


Ip 


<1 


Ibah 


2. 6 


Iq 


2. 6 


Ibai 


1. o 


Ir 


1. 5 


Ibaj 


o o 
6 


Is 


2. 9 


Ibak 


/lU 


It 


2. 6 


Ibal 


0. 2 j 


Iv 


<1 


Ibam 


3, 3 


Ix 


<1 


Iban 


2. 6 


ly 


<1 . 


lea 


7. 7 


laa 


1.7 


Icb 


<1 


lab 


2. 1 


led 


2. 1 


lac 


<1 


Ice 


<1 


lae 


<1 


leg 


2; 1 


Iba 


1. 1 


Ich 


2, 6 . 


Ibb 


1. 3 


lei 


1. 9 


Ibc 


1.6 


Icj 


2. 7 


Ibd 


3.0 


Ick 


<1 


Ibe , 


8.0 


Icl 


6, 7 


Ibf 


U. 


Icin 




Ibg 


>10 


Icn 


2.9 


Ibh 


4.4 


Ico 


10. 3 


IM 


1.0 


Icp 


3.1 


Ibj 


2.9 


Icq . 


2.1 


Ibk 


2. 1 


Icr 


3.4 


Ibl 


2.2 


Ics 


5.3 
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^11 (0<^-5^ 



Ibm 


2.8 


let 


2. 1 


Ibn 


3.5 


leu 


5.5 


Ibo 


2.2 


lev 


1.8 


Ibp 


2.1 


lew 


2.5 


Ibq 


3.8 


lex 


2.8 


Ibr 


5.7 


lap 


2.4 



(2) HER 2^P v^:/^-f— epiWf^ffi • 

f^mt Lfcie^ c-erAB2 T??i^M^^Ufc NIH3T3 -=r p :;^mM.^^^^V^^ 

latlBi-o wO^Jia^Sfeft KWSFBS I^^IP DMEM/F12 U"^^^ (£JLT complete 
10 medium) kZX^ 37*0. SJ^CO^, 95« Air {ZX plastic dish ^'T^^Mi^ Lfe. 

complete medium tCS^Lit A4 JNBjia^ 1 2 ai>^V7'V— h {C 3xlOVwell 
jf^j^:^, confluent ^^To fc#|81!S*<h:-^*& t ^ 2 I^P^ 37'C-e^«Lfco 
^JIS^ PBS -CiPi^^Lfc^ lysis buffer (60 mM Tris (pH6.8), 2% SDS, 
10% Glycerol, 5% beta-mercaptoethanol, 0.001% bromophenol blue)tC#Sg 
15 SU, j^^SiftkaLiTct©^" whole cell lysate LT Western blot 

S^ft 25m g ^<Z3 whole cell lysate ^ 7.5% SDS-jK y T i/ ]) J\^r % 

PVDF m\Z.U^\^1t. Blocking L;fe^, 0.1% Tween20 

20 incubate HRP M^^"^ 2 JfeSiff^T^OiS Lfc„ Ji[^{k^l&:)t^|g 

-e^ftSL chemi luminescence Sr>»V5 / C C p« 7 "C^i^ Lm^«^f|cf::iati 
UfCo #P>nfc y :^mt'yif-rjV^ Densitometer fllT^fi^k L, Ik-g-'^fe^j^ 
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^12 



Compounds 


% of control at 0.1 il M 


X of control at 1 M M 


la 


85 


1 


If 


61 


31 


lap 


74 


24 


1' 


16 


5 


lac 


9 


3 



(3) in vxtromm^nrnrnmY^m 



£AT©ii!3-e*>6„ 10%FBS «§Aq RPMI1640 ^ft&tCM® U;t*Bll&4- 9 6 

5.000/lOOM/lwell 4^r.tPo |Rl^tC^^J:S:3j§^tbX*l O Om 
M*»e>0. 0 4 MM*T8mii(::#f?Lfe^«&Sr lOO/il/well StCtf, 1& 

^©^2 5 //M© Phenazine methosulfate ^WMl^Tz 1 mg/ml © XTT 

(SIGMA thii) 5 0 M 1/well ^flx^T ^ ?> iCjjJtj 4 3 7 "t>-C^^ 
SrM-fe ^?-fr®^^gH-eO D 4 9 0 n mSr Jfcfe^a L^Co 

( 4 ) in vivo U^l^^ 

Balb/c jat3?-K^r>;^ (Balb/cAJcl-nu -^^P., JS:^^ UTit, Al^^ 5 
M^) ©ir^fCiSTtC PBS iZUM L.fe t Mg^^«l^j!fflJia A431. * 5x106/10.0 a 
1 #1tL. 7 0B$mSiibT^ffl|li0©¥l?)f!{J^/i5{5{J looimn^' i/£ofc^^ 
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of c o n t r o 1 = imm^no^f^ntD^nm^nn^- 1 ) / 

it^m 1 a , it-^ISi 1 f AXJ^it^^ l a • 2TsOH It^&Hi^miiK^^^i: 



^13 A43lM3ESl-Mi"5^^S!);^ 





s # a 

Cmg/kg] 




. % of 
control 






9. 40 


100 


ib-g-^f^ la 


0.3 


6. 47 


65. 1 


'fk-g-!^ la 


1 


4.93 


46.8 


{b-B-ti la 


3 


2. 70 


20.3 






4- fi 

[mg/kg] 




% . of 
control 


MM 




5. 76 


100 


it^m If 


1 


5.63 


97.2 


it^^ If 


10 


1.09 


1.8 


{t: ^ !^ 

la • 2TsOH 


1 


2, 95 


41.0 



(5) ^mmi^nm. 



{k-a-tl UiSXXJ^U 2000-508657 -§-4^^ ^iS^ 2 4 IB^fb-g-^fe*) © 

^^^^fimSr'^f^l-S^'cifc. :^X^^y:^m TAIOO. TA98, TA2637 *5 i 
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^rHJSb/tp ^-fb-g-^^Sr 50 (-(b^iKJ lA {cov^tri* 78. i) ~5000m g/:?"!^- 
hOffi^^ffl-Cyi/ hilf*5l5S 9 m i x 0*#T*5 Jit^^^-i^TT STt). 20 

3 p^-ODiiJn^lr^BU/id^ofCo lA fl, .TA9.8 ^ilJ? TA2637 

MaN^ 
* 

lA 

:^mm\-X. 0 3js:X'WJP^tufc#® 2 0 0 1-4 5 8 2 7 i TJ««Rf® 2 0 0 1- 
3 5 3 5 2 SSrSBlt UTiS !!) ^:tl.b<Of^Sfi*^«ffl#i-:^"C^-t$n^^)!Z>-C 
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( 1 ) T15-^^ ( I ) 



HN 



,j3-(Rl)n 




( I ) 



R'', R'©v^-ft^j!>^-;^{*, 
. sT/v=3E^/i'SSr^-f-o). (R"SOj) jN- (^^, R»»tt.^/V'*y ySTSm 

. COCH2CONH-. CH3S CHjCHaCONH-^ NCCHaCONH-; 



(^4^. x«-c(o)-xttsOj-^^u R^x R^isx-c^R^n^ti'etiik 
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HN-« 

(S;tf», R'tt^K^i^^, ^^'f^^vw.=i-. ^/I'jJ^yyS, 4 -c j-CgT;!':^/!^ 

r8 




{^I's R\ R^H^tL^tvifi^iU-C. a) tK^H^, b.) k b:n^->StL< 
C , ~ C B 7" /l^ 3 =^ v^S r-e^ ^ T V ^ T J: ^ ^ C 1 - C 6 T /P>^/PS ^ ^ 

'tto-cm^J^^L, -o-.. -S-, -NR'"- (^^, R^°«7K^i^-?-X{i 

Ci-CsT/Udp/Wgl-^-f-^ )S.^LTV^TlbJ:V^Ca~Ca(;?i/;^'^T/^^Wy 
Sr^L, mttO~3©||^S:^L. R»\ R ^ *W:^i^^nm3i:LT7kml^^X 

.>'l':^~^i/S. -N(R»'')-(CO)u-(CR^'R»8) v-(co) j (iC^", 
$^^TV^Tt>^v^c,~C3T/V^/^SS^^L. R^\ R^'ri^H^HI&SiUT, 
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(CH2)P 
(CH2)q 

{5^:4'. p^^xj^qtt^^^irLm^LX2X\t3^mL. Zit-o-, -s(o) 

R*°Ha) Tkmm^, b) Ci~Csr7V^;U;^/V*=/vS, C) Cj-CgT;!^ 
(CH2)r 

•-N^ ^^>— {CH2)k— W 
(CH2)t 

^/VTfcyy^, t°n y v?>- 1 -^/u, f-^ y > - i — r/i^, 4-01-05 



(2) TI2-^^ (I) 



HN 

20 r^-^n"* 



133 



wo 02/066445 



PCT/JP02/01575 



. R^ R^©v^■f^^:6»-^H. 
R'^SO^NH- (^PFs R''M*^/l'*y y^T«m$ttTV^Tt J:V>C,~C 

10 $ti,,-CV^-Ct J:V>Ci~C5TA'^r/vS3lr^-ro)> Ci-^CgTyK^^^^S, CHa. 
COCH2CONH-, CHaS CHjCHjCONH-, NCCHjCONH-. 



(^ff, Xli-C(o)-XflS Oj-SrSL, R\ R5fei;t!«R''fi^^^.^i^3S 
HN— • 




{^t. R^ R'fi^iv^'tva^iLT, a) i^mmi-. b) Ci-CsT/l-^:^ 




wo 02/066445 



PCT/JP02/01575 



-N(R^«)-(CO) u-(CR»'R^8) v-(CO) j -R^» (^Ctfi; 

-CgTyVa^v'S. ^/P^yyS, 4-Ci~C5TyW^>>Vt"'>!5Vv- 1 — f 
^3-r^^fCfiv«2~5®S^Sr^.L. (i)R";5S'>'7'/S^^rJi^|Cll j tto 
(CH2)p 

•-N^ V-(CH2)k-W 
(CH2)t 

{SutfJ, r *3J:tJ^t H:-€:ix-^tL34l5jLLT.l ~3<?)II^^^L. kttOXftl^* 
W\t7kmm^. Ci~CBTyw = 4->S. Ci-CsT/v^&y 
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(3) Tia-^^ (I) 

-(Ri)n 

r'yy^n ( I ) 

■fj. -NR^" R^« (^^i, R*''*5j:t;5R^^li^H^tb3!&SEUr7k^iI^. 

15 y-f;wS Sr^L, 
R^H. 

p4 p4 

(^^'x X|l-C(0)-Xtt-S02-Sr^Ls R\ R=*5 J:TJ«RMi^*T.;^tt 

20 ,~Csryu=3r7Vf'<7i^>'-.i --f /i'^ L< tt-:^ (Ci-Csrvi^:^/^) r ^y 
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- 1 -> f ^'Vt b< fii? (c i-CsT/w^ar/i-) r 5 /S■Cg^$i^TV^T'l>^V^ 



10 -O-. -S-. -NR^°- (SlEf', R^°»i7K^m^XI;iei-Cs7'/i'^^v 
SSr^-r, )S^:^^LTV^Tt> iV^Ca-'Cs©^/'^' ar-'W^UVSr^L, mttO- 
3©Sic^^U. R''r±-€:H€n3l&5iLT*3|llig^XttCi~Cs7'/U'^lr 

15 -N(R^«)-(CO)u-(CR^^R»«) v-(CO) j -R*" 

XV^T>^>av^Cl~C5r/^=^E^;^S^^L. R'\ R^«tt^tT,^nSii:UT, tK 
lll^{C0.^^-r^'a-t-fivfi2~5©S!|S[far*L, ©R'' ;6S->ryS^^-r^'g• 



5 R^'^&S^ 




jch=ch--» 



.9 
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(CH2)P 

(CH2)q 

l^^J, P*5J:I^q li^ix^tL3ftSrLT2Xfi3Sr^L, Zfi-p-, -S(o) 




(CH2)k— W 



(CH2)t 



(4) -fig^ (I) fc*5V>T, nH:l*fc«:2*^L. 

-NR»^ Ri^ (jS;^!,^ R^'fcJit^R^^fi^rtv^tL^fiScLTTK^Ji^iP, C, 
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(om^mznm^i^^^. ^tLtj^zKfn'^t) t<ii^Mfp«^. ^ne>®3t^^tt 

(5) (I) {;I*3^^r. nlii *y5:H:2 ^^u, 

-NR^-* R»s (^4^. R^'^SiU^R^MiCi-CgT/V-'S^/wSSr^i-J, 
C 2 ~ C 5 C I ~ C s r /U;* / -f /uS^^-r r ^ SriRF® t -f-S ft 

(6) (I) l;i*3V^T. nlt2^^L, 

(7) -jjg^ (I) ^i^3^^■C. nf^l^^U. 

(8) (I) {C*5l.>T, 
25 R», R3©V>-ftb«^-^f*. 

139 



wo 02/066445 



PCT/JP02/01S75 



,TJi^^jum^m-r.). (R^'SO,) 3N- i^^^ R^^'ttC-CsT-yU^^/US 
^^to). C.-^CsT/i^^^um^ CHgCOCHaCONH-, CH3SCH2 
CH2CONH-, NCCHjCONH-, 



s 



1= X • 

(^^. X«-C(0)-Ji{iSO,-S:^L., R\ R^tSXTJiR'ti^tl^tim 
HN— • 

(9) (I) (c:*5v>r. 

R^ R^©^^-f^^;4i»-:^^±, 
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UX|BloE^5^^.t:: b ^^^ttftm-m. 1 ;5»f?.3 ©v^■f tiAu ]g{::iSgG 

(10) (I) l::*3V^T. R^ R'©v^-ftL;5^-;^l*lt^5l ;6^C3 3© 

R\ R''©at)(D-:fr;&^ 




[^'t'. R\ R««-etLena5iLx, a) tK^/^^, b) c ^-^c^r/v^i^^^ 

mftO*fcttl.Sr^L> R'\ R^^'ttTKIgil^^^L. 

Y»i. Ci~C5T/U=i=^r^'S. -N(R^«)-(CO) u-(CR>'R>») v-(C 
0)j-R^'' {^>f. R^^tt. a) Xlib) C , ~ C 5 T/l-^ :?r->S 

Tg^^i^Tl^T'b^v^Cl~Csr/^^yvS*^L. R^\ R ^ "fi^tt^t^^li 
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(CH2)p 



•-N 



(CH2)q 

{^"t- , p *5 J; q i-i^ti^tim^ ux2t)U<f4 3 (omm^^ l . 

/V^/V/}^ = >>VS, c) C sT/l^jt> y ^ J]^S:. d) C , ~ C g ^~>;i!7;'V 



10 WJi*^!^^, tKn:SP'>S, Ci~C5T/V3#->S, C ^ ~ C gT/V* ^ 7V 
tb b © V? r >^ X 1^ ;^-=5' — iS'^'^o 

15 

(11) (I) icSsv^T, R\ R»©^^-rt^*^-:i^^iS5j^3®l;&.e) 3<^ 

V>-ftL;6>l^JCR\ R3©V>-ftv*='-:;^i: UTlB^$Hfc®1^S'Sr^b. 
R": R^©^«9(0-^55S. 



20 I^tf^ R8^ R9^^^i^^*^^3!l^5S:UT. a) tK^II^^, b) C ^-C gT/V'a v- ... 




{CH2)r 



(CH2)t 




wo 02/066445 PCT/JP02/01S75 

5 Yfi, Ci-C6T/U'='=3E^i^Sx -N(R^«)-(CO)u-(CR^'R^'') v-(C 
0)j-R^' {^fps R^'li. a) TlC^Jjg^. X»4b) Ci~CsryV=^->S 

-eEm$tuXV^Tt>Sv^Ci~C5r/u^;vSS:^L, R'\ R* "ri^^x^tt^ 
j£Ur, /!K^/i^*^L.u*5j:V j HOXttl SrSbv vttizSr^L. R^' 

{CH2)P 
(CH2)q 

15 Z«~0-Xtt-NR='°- (5S;it». R*°W:a) TksjlJl^, b) Ci-CsT/V^ 

/u^/V7}xri/v^, c) c i~C5Tyv;*/^/i'S. d) Ci~C5TyV3^'>;<;>'> 

tiv^C^~Cgr>'^=ap/^SSr*-r.) «rlSi-„}, 
(CH2)r 

•-N^ P^(CH2)k-W 
(CH2)t 
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5 

(12) -m^ (I) {-^3v^T. R\ R^(D\,^Ttit^~:^nm^mi:^^^3<o 

R\ R = •? ©-:&;6^ 




10 [^Sll^. R\ R'tt-tir^tb^fiSrUr. a) tKI^JI^, b) C ^ ~ C g TyV3 =3lr 
StS^ $ i^X v^T tj J; c 1 ~ c s r /w=Sr/vS^^ L> 
mUlSr^L, R'\ R^ '^ttzKSJlllg^Sr^L, 

(CH2)q 

15 {^tf". p*5J:t/q {i2 Sr^L, 

(13) (I) ^C*5^^T, nn2^mU. R^tiy^o^ym^%:^l^. R 
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Ytt, -N(R»®)-(CO) u-(CR^^R'») v-(CO> j -R^" 
^/I'S^Sr^L, R^^ R^'flTfc^J^^Sr^b, u i3 itJJ j 0 v 2 
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(1.4) Tia^ (la) 




1a 



(17) )^7feXJ^lS]^/'«^?-:/{-*5V^TTia(C^-r!t#m6^Wt°-^ (2 6) (O 

5 t>©v^-rixA^i, v^-ftLi5»2. v^-ftL*»3. v^-fJi**4. v^-fn;6^5. v^-rtv 
il#1t6«It^-^i5' (2 0. ±0. 2° ) 

3. 3° ^ 6. 6- > 7. 5" . 9. 4° . 13. 9" . 17. 4" 
19.1° 

( 1 8 ) TkfP^^iS 1 / 2 ;!lcfDi^-Cfe-5Bf 1 4 fSlKi^'fb-^'feo • 



(15) ||^W{cfF^$tt5m;&s, bi^/vSfe^i^-CfcS^^^i ^^IBg^o^k-a-i^o 



(16) Tia^ (la) 
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(19) TfS^ (la) 



(20) «&7lsx^llI^/N-^->'{c:fc-txxTf5lc^f (2 0) C9 
5*>^DV^■f^^;^^l. v^-f^*^2, VN-r;h,;6*3, ^^•r^^:&*4. v^-f^x**5. 

^mf^\f—'!r (2 ±0. 2° ) 

7. 1° . 1 0. 6" , 1 1. 9» , 12. 2" . 13. 8- . 17. 3° . 
18.4° 

(21) TIB^ (If) 




MezN 



(2 2) M^igi 2 O^^V^Ti^^>l:S.{ctBS®^b^^l&Z^UJ^^fi«J^;lf^^$^^ 
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(23) 1 p> 2 0 m^Tfii^ 1 ^i^mm(oit'^mt:^s^^^^ k-n^n 

(2 5) ^Pv'>^#MW7'aX'<>'=^-t— ^jOS, EGF^^fli:^D'>>'<|#Sa<J7' 

10 2 3ia^©|5aM„ 

(2 6) mi^'^lt^h 2 0<^?V^-ftU7i^l^fC|2^«)'fb-^!^?:5^«5i-i:-r55^P 
v':^#m6«j:^px^:/:Sr:^--^"©fi5<4(^)?LiiJcS®r5mt-^rsf&l^^^ 

15 



148 



wo 02/066445 



PCT/JP02/01575 




wo 02/066445 



PCT/JP02/01S75 




O 
UJ 

2/2 



INTERNATIONAL SEARCH REPORT 



International application No* 

PCT/JP02/01575 



A. CLASSIJFICATION OF SUBJECT MATTER 

Int.Cl'^ C07D239/94, 401/06, 401/12, 405/06, A61K31/517, 31/5377, 
31/551, A61P43/00, 35/00, 9/10, 17/06 

According to International Patent Qassification (YPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. 01"' C07D239/94, 401/06, 401/12, 405/06, A61K31/517, 31/5377, 
31/551 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN), REGISTRY (STN) , WPIDS (STN) ' 



C. DOCUMENTS CONSIDEREDTOBERELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No, 



JP 10-152477 A (Pfizer Inc.), 
06 June, 1998 (09.06.98), 
Claims 

& EP 837063 A 



1-27 



I \ Further documents are listed in the continuation of Box C. | [ See patent fami]y annex. 



* Special categories of cited documents: 

"A" document defining the general state of the ait which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s>or which is 
dted to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 

means 

"P^ document published prior to the intematioinl filing date but later 
than the priority dale claimed 



"V later docu ment published afier the international filing date o r 
priority date and not in conflict with the application but dted to 
andeistand the principle or theory underiying the invention 
document of panicular lelevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y** document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the ait 

"A" document member of the same patent family 



Date of the actual completion of the international search 
15 May, 2002 (15.05.02) 



Date of mailing of the international search report 
28 May, 2002 (28.05.02) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized ofHcer 



Telephone No. 



Form PCr/ISAy210 (second sheet) (July 1998) 



tUSI#-^ PCT/J PO 2/0 1 5 7 5 



A. ^m(oRi-?>^m<^^m mm^ff^m (i po ) 

Int. CI' C07D23 9/94, 40 1/06, 4 0 1 /I 2, 4 0 5/0 6 , A61K31/517, 
31/53 77, -ai/SSl, A61P43/00, 8 5/00, .9/1 0, 1 7/06 



m^in^tM-mm mmo^^m dpo ) 

Int. Cl' C07D23 9/94, 401/06, 40 1/1 2, 405/06, A61K31/517, 
31/53 77, 3 1/55 1 



CA (STN) , REGISTRY (STN) , WPIDS (STN) 



X 



jp 1 0-1 5 24 7 7 A (yr^-f- ' ^y='~-^U4Ty 

F)1998. 06. 09, #fFll^(Dt5ia & E P 8 3 7 0 
6 3 A 



1-2 7 



roj p^nisw^, mfp^i^mR-r<bxm 



r&j H— V h 7 T 5 y -ititt 



15. 0 5. 0 2 



28.05.02 



B^m^ffff (I SA/J P) 
Sfi!#-tl 0 0-89 1 5 



4 P 



8 6 15 



03-3581-1101 3492 



«5S:PCT/I SA/2 10 («2>S-e^) (1 998^7.B) 



